This Industrial Hygiene Section is 
published to promote sound thought 
upon and concerning industrial hy- 
giene. To that end it will contain 
articles, discussions, news items, re- 
ports, digests, and other presenta- 
tions, together with editorial com- 
ments. The editorial policy is to 
encourage frank discussion. On this 
basis contributions are invited. 
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The Physical Examination 


HYSICAL examinations are of undeniable value in 

the furtherance of general health and the preven- 
tion of occupational disease, as well as in the proper 
placement of the worker, the early detection of ail- 
ments, and the bringing to light of deleterious effects 
of working conditions. 

It is our belief that there is general acceptance on 
the part of well-informed, fair-minded persons that 
the physical examination of industrial workers is 
fundamentally desirable. This examination is utilized 
to great advantage in many plants all over the coun- 
try. Why then is it not more universally applied? 

Four causes are perhaps the most prominent: (1) the 
lack of appreciation of the value of physical exam- 
inations; (2) the cost, coupled with the thought that 
it exceeds value received; (3) present lack of quali- 
fied physicians; and (4), most of all, apprehension. 

The first three of these causes will, we believe, take 
care of themselves, but the fourth will require much 
constructive attention in order to overcome it. 

Apprehension over possible labor unrest and a flood 
of occupational disease claims which might follow the 
inauguration of a physical examination program have 
deterred many a concern. Apprehension that the physi- 
cal examination will be used as a device for refusing 
employment to, or discharging, men active in labor 
movements has caused labor unions and others with an 
interest in labor to object vigorously to its use. 

In regard to the apprehension of the employer, it 
has been our observation that the making of physical 
examinations by a concern which has an honest in- 
terest in the welfare of its workers tends to improve 
industrial relations. The doctor and the nurse with 
the proper point of view have a real opportunity to 
instigate and maintain a desirable attitude between 
the worker and the employer. 

When it was believed a number of years ago that the 
disclosure by physical examination of the presence 
of such occupational diseases as silicosis meant that 
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the worker should be discharged, or that he would 
soon become disabled, there may have been some sound . 
reason behind the apprehension that occupational 
disease claims were sure to follow. With the proper 
handling of the results of physical examinations, there 
should not be, and in the considerable number of cases 
which have come to our attention there has not been, 
any such opening of the gates. With present methods 
of occupational disease control, conditions presenting 
excessive health hazards can be taken care of, and, only 
rarely need there be transfer of the worker who has 
shown signs of incipient poisoning to some other job. 

The apprehension of labor elements that physical 
examinations will be used to their detriment can be 
overcome only by demonstration on the part of indi- 
vidual employers that fair dealings are to be expected. 
If a worker fails to have confidence in his ordinary 
relations with his employer, he may not voluntarily 
submit to a physical examination, as he may believe 
that the results will be used to his disadvantage. The 
benefits of physical examination to such a worker be- 
come a mere academic discussion unless some pro- 
cedure can be developed to assure him that it does not 
per se place in jeopardy his means of livelihood. 

It is our contention that those interested in fur- 
thering the welfare of labor should accept the propo- 
sition that the physical examination is to the great 
benefit of labor. They should lend their efforts to the 
introduction of a physical examination program, even 
though they must always be mindful that adequate 
attention be given to avoiding the evils which can 
creep into such a program. 

It has always been the American way to carry a 
good idea to its completion for the greatest good of 
the largest number of people. Obstacles have never 
been permitted to stand in the way of a really desir- 
able project. In the general program of physical ex- 
amination, its tremendous benefits should not be 
submerged in a fog of incidental objections, however 
real these may be. The point of view which should be 
adopted is that, though every effort should be made 
to overcome objectionable features, a program as ad- 
vantageous as that of the physical examination should 
be accorded whole-hearted support. 
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Sampling and Analysis of Air 


Contaminants 
—Methods in the War Industries— 


F. H. GOLDMAN, Ph.D., 
Senior Chemist, National Institute of Health, 
Bethesda, Maryland 


has brought with it greater demands for 
all industrial hygiene activities. Entirely new 
problems have arisen, particularly in the war indus- 
tries. Potential health hazards are to be encountered 
in operations involving the manufacture and use of all 
types of material such as explosives, war gases, paints, 
solvents, synthetics, and chemicals. 

During the last war it was found that persons ex- 
posed to TNT dust and vapors became seriously ill. 
Scientific investigations were undertaken, both here 
and in Great Britain, and a method was developed for 
the detection of TNT in air.1-2 However, once the 
war was over interest in this subject died down com- 
pletely, only to be revived again in our present emer- 
gency. This time we had not only TNT to engage our 
attention but also tetryl, PETN, nitroglycerine, mer- 
cury fulminate, lead azide, and many others. 

One feature of the problems with which we are con- 
fronted is our inability to apply existing standard pro- 
cedures to them. The sampling method in itself may 


Fig. 2. 


constitute a hazard. For instance, in sampling vapors 
and dusts no electrical equipment may be taken inside 
the plant, owing to dangers from sparking, and static 
electricity. Glass apparatus must be é¢specially pro- 
tected from breakage. Alkalis are forbidden because 
of their sensitizing effect on many explosives, hot com- 
bustion tubes may not be used owing to the presence 
of combustible vapors, and so on down the line. 

The Greenburg-Smith impinger was developed at 
the Bureau of Mines in cooperation with the U. S. 
Public Health Service in 1922. It is primarily a dust 
sampling apparatus but it has also been used as a gas 
absorption bottle or bubbler, especially where the col- 
lection of very soluble gases is concerned. The use of 
this same apparatus for more than one purpose is very 
attractive in the field when apparatus can only be 
shipped or carried along under great difficulties. This 
impinger could not be used in many plants because of 
its bulk, weight, and power requirements. However, a 
smaller instrument known as the midget impinger was 
developed and described in 1937.3 

Fig. 1 illustrates these instruments. The large im- 
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pinger stands 16 inches tall and is motor driven. The 
capacity of the impinger flask is 500 ml. and 100 ml. 
of fluid is required for its operation. The small im- 
pinger is seven inches long and is powered by a hand- 
cranked pump. The impinger flask has a capacity of 
30 ml. and only 10 ml. is required for its operation. 
This is the instrument which has been taken into ord- 
nance plants, arsenals, etc., for sampling the atmos- 
phere. 

The midget impinger has also been modified so as 
to make it an efficient bubbler. Besides being designed 
with interchangeable ground glass joints (the original 
impingers were rubber-stoppered), fritted glass bub- 
blers have been attached. 

These modifications have made it possible to collect 
various gases and vapors in aqueous and non-aqueous 
reagents and in a small volume of reagent at a sam- 
pling rate of from 1-3 liters per minute. The sampling 
rate of the large impinger is 28 liters per minute. 

Some of the air contaminants which have been col- 
lected in this way include ammonium picrate, dinitro- 
toluene, tetryl, TNT, nitroglycerine, mercury fulmi- 
nate, tracer bullet mixtures, fluorides, metal fumes, 
chlorinated hydrocarbons and war gases. 

The estimation of TNT in air is usually based upon 
the color which is produced when non-aqueous sol- 
utions of the compound are made alkaline. One such 
method is carried out by collecting the sample in 
ethanol, transferring it to a Nessler tube, adding al- 
coholic potassium hydroxide and reading the pink 
colors which are obtained against suitable standards. 

Another procedure is to collect the TNT in diethyl- 
aminoethanol.5 The purple color develops immediately 
since the basic nature of the collecting medium makes 
the addition of alkali unnecessary. The colors obtained 
are extremely stable so that reference curves may be 
prepared for use with the spectrophotometer. 

Other methods for TNT have been based on the re- 
duction of the nitro groups involving titration with 
titanium chloride, or diazotization and subsequent col- 
orimetric determination.® 

Other substances such as dinitrotoluene (DNT) be- 
have very similarly to TNT and produce a violet color- 
ation in alcoholic potassium hydroxide. These two com- 
pounds can be distinguished, however, by the fact 
that DNT will yield a blue-green color in diethyla- 
minoethanol, but only when made strongly alkaline. 
In the absence of added alkali the solution remains 


colorless. 


Nitroglycerine has been collected in triethylene 
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glycol. It is hydrolyzed in 62% sulfuric acid and the 
nitrate is allowed to react with the xylenol reagent 
which is added. The nitroxylenol is distilled over into 
a Nessler tube or graduated cylinder and yields an 
intense yellow color in alkaline solution. 

Other nitrate esters such as PETN may be deter- 
mined by the same method. 

Tetryl is collected in an acidulated aqueous medium 
and it is then determined by making this solution 
alkaline. The orange color which forms begins to fade 
rapidly, but comparisons may be made with appropri- 
ate color standards. 

These nitro compounds behave like indicators. They 
are strongly colored in alkaline solution and are color- 
less in acid solution. This reaction is usually reversi- 
biz. These compounds are also less stable on the 
alkaline side, and a substance such as tetryl readily 
hydrolyzes to picric acid and methylamine. That is 
why it is best to collect tetryl in an acid medium and 
add the alkali when ready to make the color com- 
parison. 

In the case of tetryl it is a great advantage to be 
able to use diethylaminoethanol as the collecting 
medium. Here again addition of alkali is not required 
to develop the wine red color which is obtained. Unlike 
TNT this color does fade slowly, but the fading may 
be measured in weeks rather than in minutes. This 
enables references curves to be prepared for use after 
various periods of time have elapsed. The colors may 
then be read on the spectrophotometer. Fortunately 
tetryl and TNT are usually not found together in the 
atmosphere, since both give very similar color reac- 
tions with diethylaminoethanol. 

Ammonium picrate has been collected in water, and 
the colored solutions have been compared with a set of 
standards made up from a stock solution of this salt. 

Another method is to add alkali and distil over the 
ammonia. The latter is determined in the same way 
as Kjeldahl nitrogen. 

Mercury fulminate is collected in ethanol and the 
mercury estimated by the dithizone method. Other 
metallic cations, particuarly lead: have been analyzed 
by dithizone methods. Spectrographic analysis has 
also been used in these cases. 
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Chlorinated solvents are usually estimated by pass- 
ing the vapors through a hot combustion tube contain- 
ing platinum as a catalyst. The hydrochloric acid 
which is formed is determined in the usual way. 

However, these compounds may occur in the air to- 
gether with other solvents and form an inflammable 
mixture. In such cases these vapors have been col- 
lected in amyl acetate using two midget fritted glass 
bubblers in series. The amyl acetate is then burnt in 
a small cone flask equipped with a cigarette lighter 
wick. 

The preducts of combustion are caught in a sodium 
carbonate-arsenite solution, and chlorides are deter- 
mined. Procedures for war gases follow the same gen- 
eral lines; the collecting medium and the analytical 
method depend, of course, on the nature of the par- 
ticular compound. 

These are just a few examples of methods involving 
the use of midget impinger and similar bubbler-type 
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apparatus. It should be mentioned here that there is 
a great need in the field of industrial hygiene for a 
manually operated pump strong enough to overcome 
some of the resistances usually encountered with 
fritted bubblers of fine porosities, especially when it 
may be necessary to use them in series. It should 
also be more readily adaptable for changes in air flow 
velocities. The usual sampling time for collecting 
vapors of tetryl, TNT, etc., has been about 10 minutes 
at 1-3 l.p.m. The allowable limit of TNT in air has 
been fixed at about 1.5 mg. per cu. meter. These values 
determine the order of magnitude of the quantities 
actually determined in the laboratory. 

Another type of collecting procedure is the “grab” 
sample method. This method is particularly useful for 
gases, such as welding fumes and fumes from gunfire: 
which cannot be trapped efficiently by bubbling 
through divers liquids. Various types of flasks and 
tubes have been designed for this purpose. Fig. 6 
illustrates some of the apparatus. 

The Shepherd bottle, Fig. 7, has been adapted for 
collecting contaminants such as nitrogen oxides and 
benzene. In the case of nitrogen oxides the bottle is 
evacuated and sealed by giving the cap a half turn. 
When ready to take the sample, the cap is turned to 
the open position and is filled with the air sample. The 
cap is removed and about 10 ml. dilute sulfuric acid 
plus a few drops of hydrogen peroxide are introduced 
after which the bottle is again closed. The inner wall 
is wetted with this reagent by rotating the bottle and 
then after standing for a sufficiently long period 
(sometimes overnight) the contents of the bottle are 
analyzed by the phenoldisulfonic acid method for ni- 
trate. Fig. 8 illustrates an additional modification. 

In the case of benzene in air 10 ml. of nitrating 
acid is introduced into the flask. After standing a few 
hours the benzene is nitrated to m-dinitrobenzene and 
may be determined colorimetrically or by titration with 
titanous chloride. 
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There may also be cases where it is necessary to per- 
form a distillation as in the xylenol method for ni- 
trates. Such distillations are most easily made by 
using the collecting bottle as the distilling flask by a 
suitable interchange of ground glass connections. 

A recent grab sampling technique is the use of a 
hypodermic syringe for sampling and analysis.” 11 
This has particular application where small volumes 
of gas samples are sufficient. Patty has used these 
syringes for the determination of nitrogen dioxide in 
air. The reagent is introduced into the syringe fol- 
lowed by the air sampie. The color which is devel- 
oped is compared directiy in the syringe with a set of 
color standards. 


Electrostatic Percipitator 


O™= of the best methods for collecting dust and 

fumes is by means of the electrostatic precipitator. 
This instrument consists essentially of an alumi- 
num tube 3.7 cm. in diameter and 19 cm. long, in which 
a platinum wire is centered. The tube and wire act as 
the electrodes. Air is passed through this tube at 85 
liters per minute (3 cu.ft/min.) and the sample is 
deposited on the inner surface of the tube. Lead fumes 
and dust, fluoride fumes, and a number of other dusts 
have been collected in this way. 


Special Instruments 


ANomses of instruments have been designed for 

detecting specific contaminants in the industrial 
atmosphere. Among them are the mercury vapor de- 
tector®-® and the Benzol Indicator.1° These instru- 
ments are particularly interesting because of their 
adaptability for sampling various other substances. The 
mercury detector as designed by Woodson consists of 
an ultra-violet lamp which serves as the light source 
and a photo-electric tube which registers the intensity 
of the light striking it. Interposed between the ultra- 
violet lamp and the photo-cell is a tube of fixed dimen- 
sions which contains the air sample. Since the light 
emitted is mainly 2537 A and since mercury vapor ab- 
sorbs strongly at this wave length the presence of mer- 
cury vapor in the sample causes a certain amount of 
opacity which may be recorded. 

According to the principle by which this instrument 
operates any vapor which absorbs in the same spectral 
region will give a response. Accordingly Hansen has 
designed the tri-per-analyzer for the detection of tri- 
and perchloroethylene. Aside from certain differences 
in circuit and design the instrument works on the same 
principle as the Woodson detector. Other compounds to 
which this instrument is sensitive are tetraethyl lead, 
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xylene, aniline, phosgene, gasoline, carbon disulfide, 
etc. The detector is simply calibrated to read in terms 
of the particular contaminant that is to be estimated. 

In a similar manner the MSA benzol indicator may 
be adapted for the estimation of solvents such as ether, 
esters, gasoline, toluene, etc. The “benzol indicator” is 
essentially a combustible gas indicator calibrated in 
terms of benzol. It operates on the principle of the 
Wheatstone bridge. The gas sample flows over a hot 
wire which is part of the balanced electrical circuit. 
The combustion of the gas causes an increase in re- 
sistance which is registered on a galvanometer. 

In order to use this indicator for a solvent vapor other 
than benzol, such as naphtha, it is necessary to calibrate 
the instrument. Known amounts of the solvent are 
volatilized in a suitable chamber and the air mixtures 
are checked with the indicator. In this way a curve is 
obtained which gives say milligrams of naphtha per 
liter of air versus “‘benzol indicator” reading. However, 
it is customary to record such concentrations in p.p.m. 
by volume rather than by weight. If this were a pure 
compound this conversion could be performed very sim- 
ply if the molecular weight was known. In the case of 
a substance like naphtha the vapor density is deter- 
mined in a Victor Meyer type apparatus and the “ap- 
parent molecular weight” is used for the calculation. 
Incidentally, the laboratory work involved in such de- 
terminations is quite simple and requires little time. 

In addition to the methods already mentioned, spec- 
trographic, polarigraphic, and even x-ray diffraction 
methods are being applied to these problems. Spectro- 
graphic methods have been particularly successful in 
determining minute amounts of mercury and lead using 
the graphite arc. Alkaline earths are used extensively 
in flares and tracer bullets. Minute amounts of these 
elements are extremely difficult to analyze chemically. 
However, by using the spectrograph they may be deter- 
mined readily. 

The identification of benzol, toluol and xylene is ex- 
tremely difficult when present in air in concentrations 
of about 100 p.p.m. This is quite arn’ important prob- 
lem since these aromatics have a very high toxicity com- 
pared to that of the other petroleum hydrocarbons such 
as the paraffins and naphthenes. Benzol is the most toxic 
of these three aromatics and, although we have very 
sensitive methods for identifying these compounds as 
a group, the identification of each specifically is quite 
difficult. However, this has been accomplished quite 
nicely by absorption spectroscopy. The air sample is 
collected in a flask modified as in Fig. 9. The sintered 
plug makes a mercury seal, since it allows air to pass 
through it but not mercury. In practice the flask is 
evacuated and sealed off. When a sample is to be taken 
the end is snapped off and the flask is filled. The test- 
tube containing mercury is now slipped on and the seal 
is complete. In the laboratory the sample is transferred 
to a glass tube with quartz windows. The spectrogram 
is then obtained with a medium size spectrograph using 
a hydrogen tube as a continuous light source. The line 
intensities are then read with a densitometer. Benzol, 
toluene, and xylene may then be identified and deter- 
mined when present in concentrations as low as 5 p.p.m. 

Polarigraphic analysis has been applied to metallic 
elements such as lead and zinc and organic compounds 
such as formaldehyde. X-ray diffraction is being ap- 
plied to the estimation of quartz in various dusts and is 


particularly helpful in the examination of clays, shales 
and tales. 
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Control of Welding Fumes 
—In Shipbuilding Operations— 


YALE ROSENFELD, 
Assistant Sanitary Engineer, U. S. Public Health Service, 
Assigned to Industrial Hygiene Division, 
Los Angeles City Health Department 


HE tremendous shipbuilding expansion on the 
Pacific Coast has given rise to a number of prob- 
lems concerning the control of welding hazards asso- 
ciated with the construction of these ships. These 
problems have been especially acute owing to the fact 
that riveting of ship seams, bulkheads, and compart- 
ments has been almost entirely replaced by electric 
are welding. This paper will attempt to deal only with 
the major fume hazards of welding operations and the 
control measures which have been instituted by the 
Division of Industrial Hygiene of the Los Angeles 
City Health Department with the cooperation of some 
of the shipyards situated in the Los Angeles City area. 
The major health hazards associated with electric 
welding operations can be classified briefly as follows: 
1. Eye injuries, burns, or irritations due to the bril- 
liant rays of the electric arc. 

2. Skin injuries and burns due either to ultraviolet 
radiation of the electric arc or through the handling, 
sparks, or drops of molten metal. 

3. The respiratory hazards due to the generation 
of poisonous gases and fumes. 

It is with this latter group, the respiratory hazards, 
that this Division has been most concerned. The con- 
trol of eye and skin injuries due to the welding arc 
has been widely appreciated by safety engineers, and 
in most plants and yards adequate control measures 
have been installed by means of suitable personal pro- 
tective equipment in the form of goggles, welding 
helmets, face shields and special clothing. However, 
the large number of “eye burns” and “conjunctivitis” 
reports which this Division receives each month from 
the occupational disease reports of the State Indus- 
trial Accident Commission, occurring among “passers- 
by,” helpers, foremen, and adjacent workers, from 
welding “flashes,” reveal that more attention should 
be given to the control of this problem. In yards and 
plants this can be accomplished either through the 
provision of portable opaque screens surrounding the 
welder, or, better still, the construction of permanent 
or portable welding booths. Care must be taken re- 
garding the painting of the interior of an arc welding 
booth, since a paint that reflects the rays of an arc 
may subject the welder to eye flashes from the side 
and back of the face shield. A simple, non-glossy paint 
for this purpose is composed of zinc oxide, oil and tur- 
pentine, to which may be added emery dust or sand 
to give a non-reflective surface, and which may be 
given a desired dark tint with lamp black. The ade- 
quate ventilating of booths and screen-enclosed areas 
must be considered. 

The respiratory hazards due to electric arc welding 
include poisonous substances that may be volatilized 
by heat, such as lead, cadmium, and zinc fumes from 
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the welding of galvanized or painted plates; poisonous 
gases, such as oxides of nitrogen, which may be gen- 
erated by the arc or by faulty combustion, and the 
hazard which may be associated by the exhaustion of 
oxygen in the air which may occur in the closely con- 
fined compartments and bulkheads commonly associated 
with ship construction. Fortunately, cases of iliness 
due to oxygen depletion are surprisingly rare, and it 
is the first two classes of respiratory welding hazards 
upon which the attention of industrial hygienists 
should be focused. 

Investigations by this Division of welding opera- 
tions in shipyards revealed two separate and distinct 
problems. They were, first, the welding which was 
conducted on black iron, and second, that welding 
which was done primarily on galvanized and other 
coated steels. Past experience has indicated that the 
primary hazards of welding on galvanized iron are 
lead and zine fumes, and that the concentration of 
these two substances is the most satisfactory index 
of the relative hazard of the welding operation. 

Air studies for the collection and analysis of weld- 
ing fumes were conducted in two major shipyards. 
One of these yards did the greater part of its welding 
on galvanized steel, during which air samples were 
taken for the concentration of lead, zinc, and oxides 
of nitrogen fumes. In addition, carbon monoxide de- 
terminations were made. The other yard welded pri- 
marily on black steels for which the same determina- 
tions were made. Samples were collected with both 
the Greenburg-Smith impinger in dilute nitric acid, 
and the electrostatic precipitator. The collected sam- 
ples were analyzed in the chemical laboratory of this 
Division in accordance with the methodology recom- 
mended by the U. S. Public Health Service. All air 
samples were collected in an area adjacent to the rear 
edge of the welder’s helmet, since it was believed that 
this would be most representative of the air the welder 
would be most likely to breathe. 

As established in the Dusts, Fumes, Vapors and 
Gases Safety Orders of the Industrial Accident Com- 
mission of the State of California, the maximum per- 
missible concentration of lead fumes which may be 
breathed over an extended period of time is 1.5 milli- 
grams of lead per 10 cubic meters of air. For exposure 
to zinc fumes, this value has been established at 150 
milligrams of zinc fumes per 10 cubic meters of 
air. No value for the maximum permissible limit for 
iron oxide has been created, but the limit of 300 milli- 
grams per 10 cubic meters, as suggested by Drinker,} 
has been used by this Division as the maximum index 
of fume contamination. 

The result of our air sampling and analyses in the 
shipyards studied revealed that, where no control 
measures in the form of exhaust equipment were used, 
potentially toxic concentrations of metallic fumes, pri- 
marily lead and zinc, were being released from weld- 
ing operations on galvanized steel. In the instances 
where electric welding was being done on ungalvanized 
materials, no lead and zine fumes were found, but 
very high concentrations of ferric oxide dusts and 
smokes were obtained. Associated with these high 
concentrations were reported a number of illnesses of 
a respiratory character. This experience has also been 
reported by other health authorities throughout the 
country. Although no positive medical findings were 
established upon the examination of these men, never- 
theless, the occurrence of temporary disabling ill- 
nesses among electric welders on ungalvanized steels 
indicates the necessity of controlling the dissemina- 
tion of these fumes into the breathing environs of the 
welders. It has been our experience that if the con- 
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centration of ferric oxide fumes is used as an index 
of fume concentration and kept below 300 milligrams 
per 10 cubic meters of air, as suggested by Drinker, 
no toxic results to the breathing of the welding fumes 
will occur. Samples taken for the presence of nitrous 
oxide fumes and carbon monoxide were generally 
negligible. In no instances were samples taken under 
conditions where oxygen depletion might possibly 
have been a factor. 

Having established the fact that a potential health 
hazard existed, the next step was to devise and install 
measures for the control of the fumes. This problem 
of shipbuilding ventilation was first presented to this 
Division in August, 1941, by one of the largest ship- 
building firms in Southern California. There were in 
general use various methods of decreasing the res- 
piratory exposure to welding fumes, the choice of 
method depending upon the type of welding being 
done, the location or confinement of the welding oper- 
ations, the material which was being welded, the type 
and kind of welding rod used, the duration or amount 
of welding, and the concentration, kind and toxicity 
of fumes and other substances being produced. 

Accordingly, it was decided to make control exper- 
iments in order to determine some of the fume con- 
centrations which might be expected when actual 
operations were commenced, and to determine what 
control measures might be most efficiently incor- 
porated. A special tank was constructed by the com- 
pany, 6x6x6 feet in size, with a 16-inch circular 
opening simulating as much as possible some of the 
conditions which might be met during the welding 
of double bottoms and in enclosed spaces. Welding 
samples were taken inside this tank on galvanized 
steel, ventilation being provided by a rated 700 c.f.m. 
exhauster through a 3-inch port with 50-foot sections 
of flexible canvas tubing. It was found that the air 
delivery of the system was about 450 c.f.m. Without 
any exhaust ventilation, the average concentration 
of lead fumes in the tank was 44.0 mgm. per 10 cubic 
meters of air. Analysis for the zinc content showed 
concentrations as high as 1020 mgm. per 10 cubic 
meters of air, with traces of nitrous oxide being 
present. With the introduction of the exhaust duct 
10 to 20 inches from the arc, the lead concentration 
dropped to 1.6 mgm. per 10 cubic meters of air; zinc 
to 18.2 mgm. per 10 cubic meters of air, and no traces 
of nitrous oxide were found. When the mouth of the 
exhaust duct was placed 6 inches from the arc, the 
lead fume concentration was 0.44 mgm. per 10 cubic 
meters of air; zinc fumes being 9.2 mgm. per 10 cubic 
meters of air. As a result of these experiments and 
further tests during actual shipbuilding construction 
it was shown that the most satisfactory method of 
control of galvanized welding fumes was by local ex- 
haust ventilation. Either 3-inch or 4-inch flexible 
metal or heavy fabric tubing was used between the 
welding operations and the exhauster. The exhauster 
is situated as close to the welding operations as pos- 
sible, in order that the resistance of the duct work 
be kept at a minimum. 

The disadvantages of this method are, first, that 
the welder will have a tendency to allow the tube to 
be further than 9 inches from the arc as he welds 
along a seam, unless he has a helper to maintain the 
minimum distance of six to nine inches; secondly, 
a safety hazard is presented through stumbling or 
tripping, and care must be taken to avoid this. In 
general, however, its efficiency in removing virtually 
all the fumes, its relative ease of handling after the 
welder becomes accustomed to it, and the elimination 
of the use of all personal respiratory protective equip- 
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ment, makes it the most satisfactory and effective 
method of controlling welding fumes. 

The use of local exhaust systems is not necessarily 
restricted to confined or enclosed spaces, but has also 
been adopted as a method of control in pre-fabrica- 
tion plants where welding is performed. The type of 
control most suitable for welding operations in these 
plants where the welding location is permanent or 
semi-permanent, is the installation of a portable mov- 
ing type of exhaust hood attached to a flexible hose, 
which is in turn attached to a swiveling body firmly 
mounted to a wall or post. The exhauster is attached 
from a permanent location. The installation of small, 
high velocity exhaust booths has been also found to 


- be very satisfactory for permanent installations in 


pre-fabrication plants. 

It was also found that after the installation of such 
local exhaust equipment, the working time and efli- 
ciencies of the welders were very noticeably increased. 
It was common practice for the men to weld for con- 
tinuous periods varying from 10 to 20 minutes dur- 
ing which a large accumulation of smokes and gas 
was built up, requiring the men to stop the welding 
until such smokes were dissipated, which would be 
for periods varying from 10 to 15 minutes, after 
which welding was resumed. After exhaust equip- 
ment was installed, the men were found to weld for 
longer periods of time and rest for shorter intervals, 
ordinarily just enough to “have a smoke.” The eco- 
nomic return to the companies of such increased pro- 
duction has been realized and appreciated by the plant 
managements. 

The primary function of the local exhaust equip- 
ment was to remove the contaminating dusts, fumes, 
and gases at their point of origin. It was found, how- 
ever, that some consideration should be given to the 
problem of supplying adequate outside fresh air. To 
this end, therefore, a large system of semi-permanent 
air-supply ventilation through 12-inch ducts supplied 
by blowers 7000 c.f.m. capacity were installed through- 
out the ships. Details of this construction are well 
described in an article by H. E. Packard, safety engi- 
neer.? 

It must be mentioned, however, that the use of 
general ventilation alone is recommended for only 
those areas where it is desired to provide fresh air 
because of potential contamination of fumes or other 
materials from adjacent areas, or where, because of 
the location of the operation, it becomes necessary 
to insure fresh air. Caution must be taken in using 
general supply ventilation alone where actual welding 
operations are being done. First of all, very little 
dilution takes place between the source of the fumes, 
i.e., the arc, and the breathing level of the welder, 


. since, at far distances from the welder, the “reach” 


of these blowers may become negligible, either to short 
circuiting, friction losses, etc.; secondly, it is difficult 
and impractical many times, to attempt to attain the 
large volumes of air which may be necessary in order 
to lower the fume concentrations by dilution alone. 

It must be kept in mind, that all the foregoing dis- 
cussion has been with welding on galvanized metal 
where the hazard to the breathing of lead and zinc 
fumes is so important. With respect to the welding 
on black iron, the problem is not so acute, owing to 
the fact that there are relatively no lead and zinc 
fumes. Numerous samples taken by this Division sub- 
stantiated this. Although this Division has recom- 
mended the type of local exhaust ventilation described 
above for all types of electric arc welding, regardless 
of metal welded, it was decided, in another yard where 
welding was primarily done on black iron for Liberty 
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ships, that a ventilating system which would provide 
general ventilation for the total work area of each 
hull through the entire construction period would be 
more feasible and easier to operate because of the 
short time of ship construction involved. 

In this yard a system was designed where each 
blower is permanently located until a job is com- 
pleted. Several hundred blowers equipped with a 
5 H.P., 4-pole, 3-phase, splash-proof motor turning at 
1750 r.p.m., and each capable of handling 7500 c.f.m., 
are used throughout the ships. The average outlet 
velocity at the orifice is approximately 5000 f.p.m., 
which is necessary in order to transport the larger 
volumes of air required. Where necessary, ducts are 
used, the maximum size being 16 inches in diameter. 
For the proper placement and handling of all ventilat- 
ing equipment a crane schedule has been worked out 
and an Expediting Department established. A manual 
with this schedule included has been distributed to 
the crane operators whose duty it is to lift the venti- 
lating equipment aboard the hull in sequence with 
the installation of deck sections. The Expediting De- 
partment follows an erection schedule for each hull 
and sees to it that blowers and other equipment are 
available when the crane lifts are scheduled. It is also 
the responsibility of the Expediting Department to 
keep a complete record of each blower, and to check 
daily reports to make sure that each unit is being 
used according to plan. Profile blueprints have been 
made of each ship under construction, and the location 
of all ventilating equipment is noted daily. This sys- 
tem avoids the confusion with regard to the placement 
and location of all ventilating equipment that here- 
tofore had been prevalent, and up to this date appears 
to be working very satisfactorily. 

The use of respirators either of a supplied-air or 
cartridge type, or supplied-air welding helmets is 
often suggested by management as a personal control 
procedure. Cartridge type respirators approved by 
the U. S. Bureau of Mines for exposures to certain 
welding dusts and some fumes are available and may 
be used advantageously under certain conditions. At 
best, however, respirators are recommended but for 
emergencies and for daily exposures of short dura- 
tion, and should not be considered a substitute for an 
adequate control system where the worker is exposed 
to the fumes for any long duration of time. Respira- 
tors are not recommended for constant day-long use 
for many reasons, some of which are as follows: (1) 
workers will not wear them continuously during the 
entire working period; (2) frequently they are not 
worn properly; (3) the filters are not always kept 
in good condition and changed as required; and (4) 
their use under a welding helmet is cumbersome, un- 
comfortable, and irritating to the workers. The con- 
tinued use of respirators is to be discouraged and 
is an admission of failure on the part of the plant 
to control the hazard. Recommendations for respir- 
ators of any type should be made only if control by 
ventilation is impractical. For welding operations in 
confined compartments and small enclosures, supplied- 
air respirators have been, and are being used to a 
limited extent. Their advantage lies in the fact that 
they provide positive protection for the wearer. Air- 
fed welding helmets have been employed, but their 
protection is limited. Inside this helmet a curtain of 
fresh air is distributed across the glass through slots 
or jets. However, there has appeared in a recent issue 
of J.A.M.A. a discussion of a new type of air-fed 
welding helmet which the authors claim will offer 
complete protection against the breathing of welding 

fumes. A large plant in Southern California has been 
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experimenting with this new type of helmet, and 
indications seem to be that it is satisfactory. 

In conclusion, it might be mentioned that, as a . 
result of our studies and recommendations in the 
shipyards studied, the incidence of complaints and 
illnesses due to welding fumes has dropped consider- 
ably, until at the present time this is no longer con- 
sidered a major hazard. In two shipyards alone, more 
than $350,000 has already been expended for ventilat- 
ing equipment. 
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Wartime Industrial Hygiene 
— Abstracts of Proceedings of the Industrial 
Hygiene Section Meetings, Wartime Public 
Health Conference and 72nd Annual Business 
Meeting, American Public Health Association, 
New York, October 12-14, 1943— 


Reported by 
C. O. SAPPINGTON, M.D., Dr. P.H. 


ee the wartime needs and problems of industrial 
hygiene, as well as other phases of preventive medicine 
and public health in industry, the Industrial Hygiene Sec- 
tion meetings of the 72nd annual meeting of the American 
Public Health Association afforded a great variety of 
material. 

The first meeting considered postwar problems, medical 
service in war industry, chemical and toxicological phases, 
and also convalescent and rehabilitation training pro- 
grams; the second meeting was a joint session of the Indus- 
trial Hygiene, Food and Nutrition, and Public Health 
Nursing Sections, with a consideration of nursing and nu- 
trition problems in industry; the third session considered 
specific industrial hygiene problems, such as air sampling 
devices, sterilization of air, luminous dial painting, and 
industrial noise; and the fourth meeting was a joint ses- 
sion of Industrial Hygiene and Health Officers Sections, 
including discussions of coordination of health depart- 
ments, small industries, the private physician, procurement 
and assignment, and chamber of commerce health 
programs. 


Industrial Hygiene—Postwar 


R. JAMES G. TOWNSEND gave the chairman’s address on 

the subject “Industrial Health in the Postwar World.” 

It was stated that the discussion would be confined to the 
subject of postwar industrial hygiene. 

Postwar planning has been a sort of free-for-all. There 
is not much to go on in the way of statistics. The U. S. 
Public Health Service has some figures on a number of 
reporting industries with regard to the incidence of sick- 
ness; there are no real data on the occurrence of occupa- 
tional diseases. Moreover, there are no data available on 
the total national cost of industrial health services, al- 
though there are a few scattered reports to be found. 

Industry will be faced with new operations and new ma- 
terials in the postwar era; consideration of the returning 
handicapped will be a problem, and the U. S. Public Health 
Service has made a survey of 2500 jobs for handicapped 
workers. The active integration of industrial hygiene with 
postwar rehabilitation measures should be started now. 
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Among closely related subjects is the consideration of the 
human factor in the causation of accidents, and the selec- 
tion of flight personnel, which has its industrial hygiene 
implications. 

Among the technical problems which are of importance 
are the manufacture of plastics and synthetic rubber, weld- 
ing operations, and the fabrication of light metals. 

The means by which postwar industrial hygiene prob- 
lems can be solved present a specific avenue of approach; 
there is considerable lack of trained personnel, and prepa- 
rations should be made now for further intensive training; 
there is a great lack of industrial hygiene services gener- 
ally speaking, although manufacturing and laboratory 
groups know something about them. 

The extent to which the services may be applied specifi- 
cally depends on more adequate financing of properly de- 
signed and maintained preventive services—these items 
should be on state agenda. Approximately 67% of the pres- 
ent services are financed by the Federal government. 

State services which are now in existence form a spear- 
head for future activities in public health in industry; 10 
states have no such services at present. 

Finally, emphasis should be placed on the importance of 
industrial hygiene activities being included in international 
postwar plans. 


Emergency Medical Service 
R. WARD L. MOULD discussed “Community Emergency 
Medical Service in War Industry.” 

Prior to the war there was no central point in a com- 
munity to which the industrial physician could appeal for 
medical service in an emergency. Perhaps he called hospi- 
tals for ambulances, physicians, and nurses, or he appealed 
to the police or fire department and requested that they 
arrange for necessary assistance. 

Since the war, however, most municipal governments 
have established an Emergency Medical Service as a part 
of their civilian defense preparations. This service is under 
the direction of a local chief who is responsible for organiz- 
ing all of the community’s medical resources so that they 
can be mobilized quickly and employed efficiently for the 
protection of the community. The Emergency Medical 
Service thus takes a position at the side of the police de- 
partment or the fire department in providing service in 
times of community danger. 

Though the Emergency Medical Service was organized 
primarily to protect the community in the event of enemy 
action, many communities have had occasion to call upon it 
for disasters unrelated to enemy action. The persons in- 
jured in the Cocoanut Grove fire, Boston, and in the Balti- 
more & Ohio train wreck near Frederick, Maryland, pre- 
sented problems similar to those that would be created by 
enemy action. 

The number of major disasters in industry is increasing, 
owing to the employment of less skilled workmen, hastily 
constructed factories, unfamiliar processes and numerous 
other factors. The industrial physician should now prepare 
plans for the medical assistance he might require in the 
event of a major disaster in his plant. The Emergency 
Medical Service, consisting of the mobilized medical 
resources of the community, is the logical agency for sup- 
plying such assistance. The industrial physician should 
therefore approach the local chief of Emergency Medical 
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Service with his problem, and together they should work 
out its solution. 


Chemical Warfare 


| beg JOHN R. Woop presented a paper on “Chemical 
Warfare—A Chemical and Toxicological Review.” 

Data were given on previously known chemical sub- 
stances. It was stated that few of these have served as 
war gases. 

Classification of war gases divides them into two groups, 
(1) the non-persistent, which are effective in less than 10 
minutes, and (2) the persistent which are effective for 
more than 10 minutes. 

The toxic properties of the different war gases were also 
classified: the harassing and casualty types; those which 
produce lacrimation and/or vomiting; choking and blister- 
ing types; and, finally, the blood and nerve poisons. Exam- 
ples of each of these were given, with the formulae of those 
not secret. 

It should be kept in mind that the so-called screening 
smokes and the incendiary gases incidentally may cause 
some difficulty when inhaled. 

Excellent kodachrome slides were shown of various types 
of pathological effects on exposed persons. 

Finally, it should be emphasized that gases produce only 
a small amount of mortality compared with other instru- 
ments of warfare. 


Convalescent and Rehabilitation Training 


RIGADIER GENERAL DAVID N. W. GRANT closed the first ses- 
sion with a discussion of “The Convalescent and Reha- 
bilitation Training Program in the Army Air Force.” 
This program was started about a year ago, beginning 
with physical reconditioning by the use of calisthenics and 
games, later changed to routine drills. There is a great 
variety of activity, including Victory gardening and condi- 
tioning camps for long convalescent types. 

The educational phases include courses in self-protection, 
an example of which is Judo; map reading; becoming fa- 
miliar with so-called booby traps, and other varieties of 
specific activities. Movies are used, models, mathematic 
courses are given, and there are classes for the illiterate. 

In the radio schools, it is of interest to know that instruc- 


_tion is given in bed to those who cannot be ambulatory. 


Educational phases also include courses in geo-politics, 
geography, tropical pests and hazards, and airplane spot- 
ting. Phonographs are used for the teaching of languages 
and dialects. Aquatics and life-saving, supplemented by 
first aid and courses in gas warfare, are also used. 

A very important psychological aspect of rehabilitation 
is what is known as “outduction”—each man is told why 
he has been discharged and is instructed with reference to 
his disability, its nature and as to what he can attempt. 

This program has resulted in the reduction of days of 
hospital stay, and also the time needed for convalescence; 
it has been instrumental in fitting discharged service men 
to go back into the service or to go into civilian life. 

Excellent slides of various types of activities were used 
in this presentation. Everywhere is emphasized the im- 
portance of proper psychological slants in helping men 
adjust themselves. 

Civilians can well imitate these activities in the postwar 
period. 


First Session, October 12 


NDUSTRIAL HyGIENE, “Industrial Health in 
the Postwar World’’—Address of the Chair- 
man, JAMES G. TOWNSEND, M.D. 
“Community Emergency Medical Service in 
War Industry”—Warp L. MouLp, M.D. 
“Chemical Warfare: A Chemical and Tox- 
icological Review”—Lr. Cot. JoHN R. Woop. 
“The Convalescent and Rehabilitation Train- 
ing Program in the Army Air Force’ — 
BRIGADIER GENERAL DAvip N. W. GRANT. 


Second Session, October 13 


NDUSTRIAL HYGIENE, Food and Nutrition, 
and Public Health Nursing Sections — 
Joint Session: Presiding: JaMEs G. Town- 
SEND, M.D., IRA A. MANVILLE, M.D., and ELLa 
E. McNett, R.N. 
“Standing Orders for Nurses in Industry: 


Prepared by the A.M.A. Council on Industrial 
Health’—CarL M. PETERSON, M.D. 

“Practical Experience in Industrial Health 
Education”—LAWRANCE WEAVEG, M.D. 

“Nutrition: A Factor Important for Indus- 
trial Hygiene’—Gerorce R. CowcILL, PH.D. 

“Costs, Space, Personnel and Equipment for 
Feeding Programs in Small Plants”—WAYNE 
L. Ritrer, M.D. 

“The Industrial Nurse in Wartime” — 
CATHERINE R. Dempsey, R.N. 


Third Session, October 13 


NDUSTRIAL HyYIGENE: ‘Automatically oCn- 

trolled Suction Device for Field Air Sam- 
pling”—ALFRED SETTERLIND. 

“Current Progress in Sterilization of Air’— 
Stuart Mupp, M.D. 

“The Problem of Industrial Noise’—PauL 
SABINE, Ph.D. 


“Luminous Dial Painting: A Warning and 
a Practical Control Program’? — MANFRED 
BowpiTcH, 


Fourth Session October 4 


NDUSTRIAL HYGIENE and Health Officers Sec- 

tions: Presiding: James G. TOWNSEND, 
M.D., and MALcoLm R. Bow, M.D. 

“State Support of Industrial Hygiene: Its 
Urgent Necessity”—WaARREN F. Draper, M.D. 

“The Private Physician, the Health Depart- 
ment and the Small Industrial Plant’”—SrTan- 
LEY J. SEEGER, M.D. 

“Procurement and Assignment: The Prob- 
lem of the Industrial Hygiene Engineer”’— 
CLARENCE D. SEtBy, M.D 

“Preventive Industrial Dentistry’—C, R. 
Taywor, D.D.S. 

“The Industrial Health Program of the 
Chamber of Commerce of the United States. 
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Standing Orders for Nurses 
R. CARL M. PETERSON made an announcement with refer- 
ence to “Standing Orders for Nurses in Industry,” 
prepared by the Council on Industrial Health of the Ameri- 
can Medical Association. 

For some time the medical and nursing professions have 
been concerned about the employment of nurses in industry 
without adequate medical supervision. The Council on In- 
dustrial Health has, therefore, been requested to formulate 
standing orders for industrial nurses which can be adapted 
to meet the requirements of individual industrial medical 
departments. If no responsible industrial medical authority 
exists, it is recommended that the nurse request helpful 
instruction in this regard from the committee on industrial 
health of the appropriate county or state medical society. 


Industrial Health Education 


R. LAWRENCE WEAVER discussed “Practical Experience in 
Industrial Health Education.” This detailed the expe- 
rience in an industrial organization having 4500 people, 
which in 1931 arrived at the concept of keeping people well. 
This company had experienced high sickness rates, and had 
discovered that 30 to 40% of the personnel was on an in- 
adequate diet, because of shift work. Another evidence of 
food deficiency was the discovery that 30% of the women 
and 43% of the men had experienced night blindness. It 
was commonly noted that there were poor habits of dress, 
that there was no adaptation of sleep to shift hours, and 
that there was great necessity for a cleanliness program. 
It was early discovered that employers are interested 
mainly in production, that employees are interested mainly 
in wages, and that doctors are interested in therapy and 
curing disease. 

In the beginning of the activities, a central health com- 
mittee was formed, and local committees were also in- 
itiated. Health bulletins were distributed, articles were 
prepared and printed, and bulletin boards were used with 
posters, particularly those that had been produced by the 
Virginia State Department of Health. The foremen were 
instructed in the preparation of material for counseling, 
usually used in a period of 15 minutes. Talks by dieticians 
and matrons were a part of the program, and there was 
adequate medical supervision in the cafeteria, supple- 
mented by trained dieticians in the preparation and serving 
of balanced meals. 

The experience showed that 50% of the lost time oc- 
curred in a group comprising 15% of the plant population, 
and concentration was placed on this group, obtaining in- 
formation, with a follow-up program on the supervision 
of physical defects, supplementing this program by con- 
tacting social agencies. Union help was sought and ob- 
tained on some of the various problems. In a follow-up on 
interviews after a period of one year, it was discovered 
that 300 persons were definitely improved in health status. 

As a result of all of these activities, various diseases 
were reduced in incidence and the amount of time lost be- 
cause of them, and there was also a definite improvement 
in morale. 

Unfortunately, because of large labor turnover in recent 
times, the company is right where it started when the 
program was first begun. 


Nutrition 


R. GEORGE R. COWGILL discussed “Nutrition—A Factor 
Important for Industrial Hygiene.” 

Nutrition may now be said to be of equal importance 
with protection of employees against injury and also 
against disease. 

Considerable progress has been made in nutrition, there 
now being 40 items of significance in the nutrition program 
as compared with a few at the turn of the century. 

It is common experience to find that industrialists ignore 
many factors which are of importance and emphasize 
others which are not so important. 

Both the British and Canadians have set up regulations. 
In this country, there are a number of cooperating 
agencies, including the Nutrition Committee of the Indus- 
trial Research Foundation, the American Medical Associa- 
tion, the American Association of Industrial Physicians 
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and Surgeons, various state groups, and the Federal Food 
Distribution Administration at Washington. 

That there is.a close relationship between food and pro- 
ductivity really needs no argument. 

A study of 4000 families in 1939 showed that a Califor- 
nia group had the best dietary habits and provisions; 
however, an aircraft group in this same area was shown 
to be greatly defective. 

Previous experience has pointed out that we should seek 
the facts on which to base remedial measures in nutrition 
problems. Further studies are needed. Two factors are im- 
portant in industrial feeding: (1) the organization of 
facilities, with the provision of proper scientific personnel 
and the adequate preparation and serving of food; (2) the 
education of employees by the use of appeal methods of 
all sorts. 

With respect to the provision of adequate lunches and 
the use of lunch boxes, the Bridgeport plan was cited as a 
good example of community effort. 

Mobile lunch facilities have been widely used, and have 
been rated as the first choice by many representatives of 
management and labor. 

The change-over from the use of carbonated drinks to 
milk takes some education, but it can be accomplished, as 
has been noted. There has been a great deal of improve- 
ment in the nutrition of confections, and there has been 
much accomplished by research in this direction. 

The subject of vitamins is a much abused one, many 
people preferring the easy way. A great deal could be said 
about the specific use of vitamins under adequate medical 
supervision, for example, the use of ascorbic acid for per- 
sons who are exposed to TNT, and the use of vitamin A 
in those persons subject to glare. 

Trained technicians are greatly needed to assist in edu- 
cational activities with respect to the proper use of food 
stuffs and the assaying of industrial feeding facilities; 
moreover, to repeat, there is great need for more extensive 
scientific nutritional studies in industry. 


Feeding Programs 
R. WAYNE L. RITTER presented a paper on “Costs, Space, 
Personnel and Equipment for Feeding Programs in 
Small Plants.” 

One is constantly reminded that education is only an 
approach and does not constitute the full job in industrial 
feeding. 

Adequate space should be provided for eating facilities 
in industrial plants, particularly not forgetting that wash- 
ing facilities are necessary. These cafeterias and restau- 
rants can also be used for meetings, for libraries, for danc- 
ing, and for other forms of recreation, thus making use 
of the investment. Vending machines have a place in the 
nutritional program, but probably are not available at the 
present time. 

The amount of time allowed for lunch has been a much 
discussed problem, and it can only be said here that the 
feeding program must be adapted to this schedule. Supple- 
mentary feeding is important, and it has been found 
cheaper to supply foods in mid-afternoon and mid-morning 
than to allow the workers to experience slumps in produc- 
tion. Canteen set-ups should be simple at first, and they 
may be later expanded. 

With respect to the number in which a program is effec- 
tive, it has been found that from 800 to 2000 on a shift is 
the usual number of workers where programs can be prop- 
erly managed. And where someone directs the program and 
is responsible for it, and has the proper educational and 
technical background as well as being up-to-date, the pro- 
gram pays. However, one should expect a deficit during 
the first year—-after that, the program should be able to 
carry itself. In conclusion, it must not be forgotten that 
the proper personnel is now difficult to obtain and hold. 


The Industrial Nurse in Wartime 
ATHERINE R. DEMPSEY, R.N., completed the second session 
by discussing “The Industrial Nurse in Wartime.” 
The industrial nurse has a big job to cope with the many 
problems she finds in industry. There is a priority on indus- 
trial health, and the industrial activities should be co- 
ordinated with those of the community. 
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The usual program of duties of the industrial nurse was 
outlined, particular emphasis being placed on the handling 
of handicapped persons and their rehabilitation, and the 
employment of techniques to save the time of the nurse. 
It was emphasized that personal teaching is better than 
the use of printed matter. 

There is a big job to be done on health education and on 
the prevention of non-industrial accidents and sickness, on 
a proper assessment of social factors, and on the study of 
poor attitudes. There is, therefore, a big job for the nurse 
to do in teaching alone, particularly with regard to the 
many personal problems. 

The nurse must be in the front line in health education; 
she must cooperate with the physician, both industrial and 
family; and put on a preventive program of teaching 
which can be carried into the home and the community. It 
is a golden opportunity to take a leading part in the post- 
war health educational program. 


Field Air Sampling 


R. ALFRED SETTERLIND presented an “Automatically 
Controlled Suction Device for Field Air Sampling,” 
describing a new type of flowmeter to be connected in front 
of an absorber when using manually operated suction de- 
vices. It consisted of a vertical cylinder in which a piston 
is allowed to move freely up and down. The piston is fitted 
with an exchangeable orifice the size of which is selected 
according to the desired air flow. In practice the suction 
device is so operated that the piston is slowly rising and 
falling. Thus while the piston is rising the rated air flow 
is exceeded by a small amount which is compensated for 
when the piston is falling the same distance. Repeated 
calibrations showed that accuracy of air flow may be kept 
within + 0.2%. Instructions were given how to construct 
such a flow meter from a hypodermic syringe. 

The flow meter device can be incorporated in the design 
of an electrically motor driven suction device for the pur- 
pose of automatically controlling the air flow. In this case 
the flow meter is located on the outlet side of the pump. 
A special switch connected in the motor circuit is located 
in the top of the flow meter. When the rising piston opens 
the switch the motor will slow down, and when the piston 
drops the switch will close and speed up the motor. Thus 
an average flow will be maintained within narrow limits. 
Experiments showed that repeated sampling may be done 
with an accuracy well within + 1%. The suction device 
should be outfitted with a 7-watt lamp connected across 
the motor terminals to serve as a pilot light, thus enabling 
the operator to tell from a distance whether or not the 
suction device is working properly. The light should flicker 
rapidly. If steady, the speed is either too fast or too slow, 
and the motor rheostat needs adjustment. 


Sterilization of Air 


R. STUART MUDD presented a paper on “Current Progress 
in Sterilization of Air.” 

Infections contracted through the respiratory tract are 
responsible for the great majority of man-days lost to in- 
dustry through communicable sickness. Investigations dur- 
ing the past 10 years, notably by W. F. and M. W. Wells, 
and more recently by many investigators, have shown that 
the vehicle of these respiratory contagions is the air of 
confined and occupied places, and that the problem of pre- 
vention resolves itself ultimately into that of the feasibility 
of continuous disinfection of the air of enclosed, occupied 
spaces, supplemented where practicable, (as in influenza?), 
by measures of specific individual immunization. 

Effective continuous disinfection of air has already been 
shown to be definitely practicable where conditions are 
favorable and where the problem is approached with ade- 
quate determination and technical facilities and skill. This 
would apply only to reasonably small areas, not to great 
rooms like those in airplane factories. The technical means 
used are (a) ultra-violet irradiation of air, and (b) germ- 
icidal vapors continuously added to the air. The rationale 
and techniques of air disinfection, together with strikingly 
beneficial results of application in operating rooms, in 
foundling institutions, children’s hospitals and schools, 
have been summarized in “Aerobiology.’” 
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A rational and experimental basis for the ultimate con- 
trol of the air-borne respiratory contagion has, therefore, 
been laid, and is being added to by current research; this 
basis has been recognized by the American Public Health 
Association? and the American Medical Association,’® and 
by appropriate agencies of the Federal government. The 
practical art of air disinfection (“sanitary ventilation,” 
Wells) is, however, in only a very early stage of develop- 
ment. The responsibility for development and application 
of this art to the stage at which it can notably reduce in- 
dustrial disability and absenteeism rests largely upon in- 
dustry itself, both upon those firms whose manufacturing 
and engineering facilities provide the technical equipment 
necessary for sanitary ventilation, and upon those indus- 
tries whose imagination and foresight may contribute to 
the funds for the requisite research and provide the oppor- 
tunities for application of the developing art under actual 
industrial conditions. 


Luminous Dial Painting 


R. MANFRED BOWDITCH discussed “Luminous Dial Paint- 
ing—A Warning and a Practical Control Program.” 
During the past two and a half years a great deal of 
information has been gathered with respect to the subject 
of luminous dial painting, and there have been a consider- 
able number of articles with respect to protective measures. 
With reference to the safeguarding of workers, the Journal 
of Industrial Hygiene & Toxicology for September, 1943, 
contains two recent summarizations, and there have been 
publications on this subject issued by the American Stand- 
ards Association and the Children’s Bureau. 

Excellent lantern slides were presented showing the vari- 
ous types of set-ups for luminous dial painting, together 
with illustrations of protective measures and methods. 
Precautions have been detailed in a previous report and 
will not be repeated here. 

It was stated that breath tests are really most important 
in ferreting out affected workers. To illustrate this, pro- 
tocols of radon breath analyses were summarized, and the 
effect of removal on these persons was noted in an increas- 
ing tolerance. 


Industrial Noise 


R. PAUL SABINE discussed “The Problem of Industrial 
Noise.” 

Excessive noise is a part of the price modern man has 
to pay for a mechanized civilization. It has long been rec- 
ognized that prolonged exposure to excessive noise in- 
creases nervous fatigue, lowers human efficiency, and, in 
extreme cases, may result in occupational deafness. As a 
result of the acoustical research during the last 20 years, 
the reduction of noise levels in offices by the sound absorb- 
ent treatment of walls and ceilings has become common 
practice. It is a demonstrable fact that an increase of 
efficiency and a decrease in errors and absenteeism follow 
as a result of such treatment. 

The necessity of the war emergency for maximum pro- 
duction and the increasing employment of women in indus- 
try have combined to make the reduction of noise in 
manufacturing plants a serious problem for industrial 
management. This paper will deal with methods now 
available for factory quieting, the limitations which 
factory conditions impose, and the results that have been 
achieved by the use of these methods, particularly with 
regard to absenteeism and labor turnover. 

Even more important for the worker’s well-being is the 
necessity for reasonably quiet conditions for his hours 
of rest. The crowding of workers, working on eight-hour 
shifts through a 24-hour day, into multiple unit low cost 
dwellings creates noise conditions during rest periods 
which may be even more serious as regards health than the 
factory din. Sleep to be restful must be deep and un- 
broken. Little, if any, attention is being paid to this 
aspect of the housing of war workers in this country. The 
transmission of sound by light, cheap floor and wall con- 
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struction may be as great as 10 times that in better class 
dwellings. The protection of the sleeping worker from 
the ordinary noise of his waking neighbors should be as 
important as are water supply and sanitation. Reasonably 
sound-proof walls, floor and ceiling construction that will 
give a fair degree of insulation for impact sounds can 
be built, but seldom are. Relatively little has been done 
in building research, and in practical application of 
existing scientific knowledge towards improving the hous- 
ing conditions, with regard to noise, of the thousands of 
men and women who are fighting the battle of production 
on the home front. 

The reduction of needless noise has in recent years 
attracted the attention of the police and health authorities 
in some of our large cities. Following the lead of the 
British in their Noise Abatement League, the National 
Noise Abatement Council has been formed on a nation- 
wide scale. Organized for the purpose of “promoting a 
national consciousness of the need for the control of noise, 
to publicize the costs of noise and its evil effects on indi- 
vidual health and efficiency,” this body has, for the last 
four years, carried on an increasingly effective educa- 
tional campaign. The coordination of the work with the 
larger program of the National Health Association would 
materially aid in the creation of a quieter, hence a better, 
“World of Tomorrow.” 


State Support of Industrial Hygiene 


R. WARREN F. DRAPER discussed “State Support of In- 
dustrial Hygiene—Its Urgent Necessity.” 

Industrial hygiene has been given great emphasis by 
war production, although only skeleton staffs are avail- 
able, and the need for further development is evident. 
It is estimated that 54 million workers are now used in 
war plants, including young persons, women, and the 
elderly; with the increase of hours and the use of new 
materials and operations, it is evident that industrial 
hygiene is of great importance from a supervisory point 
of view, as well as from the scientific consideration. 

The emphasis on industrial hygiene has comé somewhat 
late—up to 1936 the work of the U. S. Public Health 
Service was mainly restricted to research and investiga- 
tions; in 1914 two states had bureaus of industrial hy- 
giene; in 1936 there were 10 states, now there are 38 
states having such facilities. 

There are many varieties of problems now presenting 
themselves in the hygiene divisions, which can act as a 
liaison between labor departments and industrial accident 
commissions. Most states work only on an educational 
basis. The laws vary in different states; for example, 
North Carolina provides that the industrial commission 
shall make investigations and examinations, whereas in 
many localities examinations and surveys are made by 
the health department. This department should be an 
impartial agency, and should not participate in compensa- 
tion activities. 

Many agencies are interested in industrial hygiene 
activities, including labor, manufacturers’ associations, 
and chambers of commerce. 

Refresher courses present an important phase, where 
the cooperation of various schools, medical societies, and 
other agencies is necessary. 

Financing has become important—approximately 50% 
of the present appropriations have been made by Federal 
grants; in six states the total appropriation was Federal 
—in seven states and one city the appropriation was 75% 
Federal—in 12 states 50% was Federal, whereas in four 
states there was less than 25% Federal appropriation, 
and four states only were on their own. 

The loan of personnel and equipment by the U. S. Public 
Health Service has been quite general, and has been 
interpreted for the most part as an emergency action. 

Provision should be made by the state administrations 
for replacement of personnel and for replacement of 
equipment postwar. 

, With respect to recent activities, the extension of 
industrial hygiene work into and involving nursing, den- 
tistry, and health education has been proceeding. 

Finally, now is the time for the appraisal of services 
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and the adjustment of facilities to meet possible postwar 
retrenchment, and also to consider plans for the con- 
tinuation of the proper services. 


The Private Physician 


R. STANLEY J. SEEGER presented a paper on “The Pri- 
vate Physician, the Health Department and the Small 
Industrial Plant.” 

The necessity of coordinating activities of those inter- 
ested in industrial health has reached a critical point in 
the present war emergency. The changing character of 
the problems of industrial health has been further 
emphasized and put in a new light by the war. The shift- 
ing of large numbers of the population, the problems of 
housing and nutrition and the new hazards which are 
introduced by our tremendous industrial expansion have 
all contributed to make the situation more complex. The 
essential medical character of industrial health problems 
and the necessity of medical guidance in their solution 
have remained a basic principle, the soundness of which 
has become more and more apparent. The war has empha- 
sized the fact that the American worker occupies a posi- 
tion which is superior to that of any other worker in 
the world when compared from the social, economic, 
medical and educational standpoints. 

We are able to say in the face of the present situation 
that we are better equipped to take up the slack which 
develops between the creation of new hazards to the 
industrial population and the application of measures 
to cope with them. One of the important elements in the 
program of the Council on Industrial Health has been 
the development of cooperating agencies in the consti- 
tuent state medical societies and, where practicable, in 
county medical societies. During the past year this activ- 
ity has received vigorous stimulation from field work of 
the central office, and most encouraging development can 
be reported, so that, today, the rank and file of physicians 
are organized and ready to participate in industrial 
health activities to help safeguard our essential war 
workers. The state and county committees serve not only 
as centers for the development of industrial health pro- 
grams but they also help to define and solve local prob- 
lems. 

They make most important contributions to the educa- 
tion of the public in this field. 

The Council has repeatedly placed emphasis on the large 
number of workers whose entire medical program is pro- 
vided by the general practicing physician. In smaller 
industries in most instances the only services in the field 
of industrial hygiene and health control are those which he 
may direct. The small plant offers numerous difficult 
problems when an attempt is made to supply to it a mod- 
ern industrial health service. The program for small 
industry advocated by the Council stipulates that every 
plant should have: (1) a physician; (2) a nurse; (3) 
industrial hygiene service; (4) proper correlation of 
plant health activities with those of the practicing medical 
profession, industrial commissions, and units of state, 
county and city health departments; (5) a health program 
to include physical examinations, plant inspections, emer- 
gency stations, and reporting; (6) adequate compensa- 
tion of health personnel. 


Industrial Hygiene Problem 


R. CLARENCE D. SELBY made a very brief presentation 
on the subject “Procurement and Assignment—The 
Problem of the Industrial Hygiene Engineer.” 

The use of industrial hygiene engineering methods in 
the protection of war workers has increased greatly. The 
supply of trained industrial hygienists was definitely 
limited when war was declared, and there have been no 
appreciable new supplies. The industrial hygiene programs 
of the Federal agencies have been greatly augmented, 
and the war industries have had, in fact still have, great 
difficulty in maintaining service. To meet this great need 
the School of Public Health of the University of Michigan 
has arranged an industrial hygiene course for plant 
safety personnel. This was described. (See INDUSTRIAL 
MEDICINE, October, 1943, pg. 720.) 
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Preventive Industrial Dentistry 


R. C. R. TAYLOR discussed “Preventive Industrial Den- 
tistry.” 

Preventive industrial dentistry had its beginnings in 
the early 1900’s, securing increased attention after World 
War I. But it was not until 1942, when a consultant was 
added to the U. S. Public Health Service staff, that con- 
siderable impetus was given to the movement. More re- 
cently a group of industrial dentists has been formed by 
the American Dental Association for the study and plan- 
ning of services. The State of Michigan also has a dental 
consultant. 

It is important at the present time to plan additional 
features, and also to plan permanent programs. 

An example of what can be done was detailed with 
reference to the emergency dental clinic set up at Ypsi- 
lanti, Michigan, where a U. S. Public Health Service 
dental consultant was detailed. War workers are here 
given first attention, and others as opportunity permits, 
including extractions, fillings, x-ray films, and treatment 
of Vincent’s angina and gingivitis. 

As yet no data have been gathered on the saving of 
lost time, but this is now being obtained. The important 
thing about the whole set-up is the ability to cooperate 
with community dentists and to provide facilities for 
workers on an emergency basis. 

The Pomona plan was referred to, where dentists set 
aside one day a week for workers, and also use evening 
hours for day workers. 

Industrial physicians can participate to good advantage 
in this program, along with the employer, the employee, 
and dentists. 

Examples of clinical dental problems were described 
and commented upon and, finally, a pre-payment plan for 
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children with respect to controlling dental problems in 
the younger group was mentioned as a possibility. 


C.C.A. Program 


R. HOWARD STRONG closed the sessions, speaking on 
“The Industrial Health Program of the Chamber 
of Commerce of the United States of America.” 

The general public health aspects of this program were 
outlined, being described by several publications of the 
Chamber which were distributed at this session. 

It is the purpose of the Chamber of Commerce of the 
U.S.A. to stimulate local programs, secure local coopera- 
tion, not with respect to technical problems, but rather 
to help to spread and apply general information. 

Use is made of an advisory council chosen from differ- 
ent communities, as previously announced. Cooperative 
relationships are carried out with official agencies, such 
as the American Medical Association, the American Public 
Health Association, the U. S. Public Health Service, and 
others. 

It is believed that the Chamber of Commerce has a 
major job to do in educating the public, to help the public 
become more health-conscious, and to provide informa- 
tion for public release to the press, radio, printed bulle- 
tins, and other forms. 

The second phase of this program is action as a result 
of information released. Health committees have been 
formed in city chambers of commerce and examples of 
the public health activities of these were summarized. 

Booklets and bulletins have been prepared for distribu- 
tion on various health problems. 

It is proposed that an annual appraisal of community 
health programs be made by: state health departments, 
with the advice of the U. S. Public Health Service. 


Chlorinated Compounds 
—Precautions in Handling— 


R. A. G. CRANCH, Director of Union Carbide & 

Carbon Company’s Toxicological Laboratory, 
submits the following precautions for handling certain 
chloro-naphthalene, chloro-diphenyl, and related chlori- 
nated compounds. These were developed, under his 
direction, by the Halowax Products Division, (30 East 
42nd St., New York), and are presented here not only 
for their value in avoiding harmful effects from these 
chlorinated materials but also on account of the ap- 
plicability of these precautions to operations where 
analogous materials are employed. The practice of 
the manufacturer in distributing this information to 
all of its customers, and to health agencies generally, 
is to be commended. 


RECAUTIONS for Handling Chloro-Naphthalene, 

Chloro-Diphenyl, and Related Chlorinated Com- 
pounds: 

These compounds constitute a group of synthetic 
waxes made by the chlorination of a coal tar derivative. 
The compounds most commonly handled in industry are 
those containing chlorinated naphthalenes, chlorinated 
diphenyls, and chlorinated diphenyl oxide. These ma- 
terials have certain characteristic toxic properties. 
Their toxic action is evidenced commonly in the 
development of a form of acne, which usually does 
not appear until after some weeks or months of 
continuous exposure to these materials. This ex- 
posure may be either to fumes from the hot ma- 
terial or from continued contact with the solid 
material. It can only follow repeated or continuous 
contact, and will not develop because of short and 
infrequent exposures. It closely resembles common 
acne, but differs in that it is usually encountered on 
the face—including forehead and temples — neck, 
chest, anterior surfaces of the thighs, outer surfaces 


of the arms, and sometimes around the waistline, 
rather than simply on the face and back, which are 
the more usual locations for common acne. Usually the 
acne from this industrial exposure is accompanied by 
a larger proportion of comedones (blackheads) than 
is the case with common acne; also, itching may be a 
prominent symptom. 

In exceptional cases liver damage may occur through 
inhalation of the fumes. This is a rare form of poison- 
ing, in contrast to the appearance of acne, and seems 
to have no relation to the extent or duration of the 
acne, which may have occurred, but is dependent on 
other factors. It does not result from casual exposure, 
but is a cumulative effect. 

Experience has shown that, despite their toxic prop- 
erties, these chlorinated materials may be safely used 
if proper control measures are observed. Under good 
operating conditions the appearance of acne should be 
reduced to a minimum, and easily brought under con- 
trol. With these precautions, cases showing liver dam- 
age probably would never occur. 


Preventive Measures 


ECHANICAL: Wherever these materials are handled, 
good housekeeping conditions must be maintained. 
There should be no careless scattering of material. All 
equipment and work places should be thoroughly cleaned, 
preferably every day. Those engaged in this work should 
take the same personal precautions as are outlined for 
operators. Equipment should be of an enclosed type, and 
fumes and vapors removed by exhaust ventilation. This is 
especially important where the materials are handled in a 
hot condition. Where the so-called cold process is used, in 
which the chlorinated waxes are dissolved in a solvent, full 
precautions should be taken to control the vapor given 
off by the solvent itself at room temperature, and by the 
compound as well when the solvents are driven off later 
by heating. 
Our engineering department is ready at any time to 
advise regarding proper design for ventilating equipment 
for proposed or installed processes. The efficiency of ex- 
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isting installations can be checked by special equipment, 
which we will make available when required. 


YGIENIC: Care must be used in the selection of workers. 

Young people are more prone to develop acne. It 
would not be desirable to employ such individuals on this 
work unless their skin is clear, dry, and free from exces- 
sive waxy secretion. Those showing an oily skin with a 
tendency to the formation of blackheads or acne should 
not be employed. Those having a history of skin disease, 
liver disorders, or alcoholism should not be employed. 
Those recently exposed to chlorinated volatile solvents, or 
those under treatment requiring the use of the heavy 
metals, as in syphilis, should not be employed. After em- 
ployment, there should be close supervision of the workers 
to detect any evidence of acne in its earliest stages, or any 
evidence of digestive disorders, jaundice, or other symp- 
toms suggesting liver involvement. Employees showing 
such symptoms should apply at once for treatment by a 
qualified physician who is aware of the possibilities pres- 
ent in their industrial exposure. 


ERSONAL HYGIENE: (a) All unnecessary prolonged con- 

tact with these materials should be avoided. This as to 
vapors from the heated material, and exposure to the solid. 

(b) There should be a complete change from street 
clothes to working clothes before going to work. Work 
clothes should be supplied including such items as starched 
and laundered cover-alls of light color and close weave; 
socks; caps; and underwear (preferably union suits with 
long sleeves and legs). Gloves and aprons should also be 
supplied where indicated. Sleeves should be buttoned at 
the wrist. Cover-alls should be buttoned at the neck. Fresh 
work clothing should be supplied for regular operators 
twice a week or oftener, daily in hot weather. It should 
not be taken home for laundering. Provision should be 
made by the employer for this. If exposure is occasional 
or intermittent, a different schedule might be warranted. 

(c) Separate lockers should be provided for street 
clothes and work clothes, which should never be kept in 
close contact in the same locker. 

(d) It is essential that face and hands be washed before 
eating, and that a shower be taken on quitting work. It is 
recommended that the daily shower should be supervised 
to make certain that washing is thoroughly carried out 
before resuming street clothes and leaving the work place. 

(e) A suitable skin cleanser should be provided. Strong 
solvents or soaps containing mineral abrasives should be 
avoided. Powdered soap containing a corn meal abrasive 
is probably the most suitable soap, but there are a number 
of recently developed cleansers based on sulfonated vege- 
table oil, which may prove to be very satisfactory. 

(f) Protective creams offer an additional protection 
when applied to the face and hands, or to other exposed 
skin surfaces. These should be applied before work and 
renewed at least once or oftener, if necessary, through the 
day. Contact of soiled hands with the face should be 
avoided. Soiled waste or rags should not be used on the face. 

(g) Employees should be cautioned as to the effects 
of excessive use of alcohol, exposure to chlorinated hydro- 
carbon solvents, or continued exposure while under medi- 
cation involving the use of the heavy metals, such as 
arsenic or bismuth. They should also report at once any 
evidence of dermatitis, or digestive or liver disturbance. 


Light, Temperature, Humidity 


—Effects in the Working Environment— 


ANNA M. BAETJER, Sc.D., 
Associate in Physiological Hygiene, 
School of Hygiene and Public Health, 
Johns Hopkins University 


HE EFFECTS of Temperature, Humidity, Air Move- 
ment and Radiant Heat. 
A. Acute Effects of High and Low Temperatures: 
These topics will be discussed from the viewpoint 
of the acute effects on health in general, on ability 
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to work and their relation to accidents, together with 
suggested methods of obtaining optimum conditions 
and of preventing their harmful effects. These physical 
factors are of importance to industrial workers be- 
cause they control the amount of heat which can be 
lost by the body. If sufficient heat cannot be lost, the 
pulse rate, blood volume, body temperature, respira- 
tion and, at high temperatures, the metabolism in- 
crease. Because of the cutaneous dilatation, the dia- 
stolic blood pressure may fall, if not well compensated. 
When excessive sweating occurs, salt and water may 
be lost from the body in sufficient amounts to cause 
a fall in the concentration of sodium chloride and de- 
hydration of the blood. All of these factors place a 
marked strain on the circulatory system, the heat 
regulating mechanism and other structures of the 
body, which, if extreme, may lead to heat cramps, 
stroke or exhaustion. Heat cramps are characterized 
by spasmodic cramps of the skeletal muscles. They 
may be cured by sodium chloride given either by 
mouth or intravenously. They are due to the loss of 
sodium chloride and water from the body through the 
sweat, and may be prevented by taking salt and water 
by mouth at intervals during the work shift. Heat 
exhaustion presents the symptoms of shock to a 
greater or less degree. It is presumably due to a fail- 
ure of the cardiovascular system to compensate for 
the adjustments necessary in exposures to high tem- 
peratures. It is reported that the incidence of heat 
exhaustion in industrial workers has been greatly re- 
duced since salt or salt and sugar tablets have been 
provided. Heat stroke (or sun-stroke) is characterized 
by a very high body temperature, often associated 
with delirium and convulsions. The reason why the 
heat-regulating mechanism fails in these cases is not 
understood. It should be noted that many industrial 
cases show symptoms common to more than one type 
of heat disease. This is especially true of heat cramp 
and exhaustion. 

The chief effects of exposure to low environmental 
temperatures among industrial workers are local 
changes in the skin and subcutaneous tissue of the 
extremities leading to acute transient inflammatory 
reactions, frost-bite, chilblains, etc., which may, if 
extensive, lead to necrosis and gangrene of the tissues. 

B. Effects of Temperature and Humidity on Re- 
sistance to Disease: 

Exposure to high temperatures followed by chilling 
predisposes industrial workers to acute respiratory 
diseases such as pneumonia, but does not appear to 
affect the incidence of tuberculosis. Chronic rheuma- 
tism appears to be higher in some industries where 
sudden changes in temperature and excessive moisture 
are present. Exposure to high temperatures may also 
increase the rate of absorption of harmful chemical 
substances. There is at present no very sound evidence 
that either high or low humidity per se affects the 
resistance to disease. 

C. Relation of Temperature to Work and Accidents: 

The acute effects of high temperature are greatly 
increased when a man is doing heavy physical work, 
since exercise itself causes an increase in heat produc- 
tion, pulse rate, respiration and body temperature. At 
the same time, workmen are unable to do as much 
physical work at high temperatures. Even a slight 
rise in air temperature decreases the capacity for 
physical work, and at very high temperatures the 
ability to work is greatly curtailed. Low air tempera- 
tures sufficient to cause numbness also reduce the 
ability to work. It is reported that the accident rate 


The text of Dr. Bartser’s Lecture at Long Island College of Medi- 
cine’s Post-Graduate Course in Industrial Medicine, November 4, 1943. 
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in industry is greater at both high and low tempera- 
tures than under optimum conditions. 

D. Optimum Conditions of Temperature, Humidity 
and Air Movement: 

Optimum conditions of temperature, etc., vary with 
the amount of physical work required and many other 
factors. For light sedentary work the optimum for 
winter is between 68°-73° F, and for summer 75°- 
80° F; for moderately hard work 65° F, and for stren- 
uous work about 60° F. If the workmen are exposed 
to large sources of radiant heat such as furnaces, hot 
metal, the sun, etc., the body may gain much more 
heat than it can lose by radiation to the surrounding 
objects, and under these conditions the air tempera- 
ture should be lower. Conversely, exposure to very 
cold walls or other surfaces at low temperatures may 
necessitate higher air temperatures. The humidity is 
of little importance at temperature between 65°-75° F, 
but is of great importance when the air temperature 
is high because then the chief method of heat loss is 
by evaporation of sweat and this depends largely on 
the humidity of the air. At low temperatures a low 
humidity is also desirable. At normal temperatures 
the air movement should not be over 40 or 50 feet 
per minute. At higher temperatures or with heavy 
work it should be greater since it facilitates heat loss 
from the body by rapidly replacing the warmer moist 
air in contact with the body surface with cooler, dryer 
air, but it should never be over 150 or 200 feet per 
minute. Air movement is of no value if the air is 
saturated and the temperature is above 98° F. 

The endurable limits of air temperature (Yaglou: 
Indust. Hyg. & Tox., 19:12, 1937) are shown below: 


TABLE 1. 
ENDURABLE LIMITS OF TEMPERATURE 
(Air movement under 25 feet per minute) 


| Dry Bulb Temperature ° F. 


| Heavy work 
Relative humidity Rest or light (depends on severity of 
in per cent sedentary work | work) 
100% | 90° | 80° 
60 100 | 88 
50 | 105 | 90 
30 | 110 | 96 
20 118 100 


E. Preventive Measures: 

Personal measures for preventing the harmful ef- 
fects of high temperatures consist in taking salt with 
the drinking water, shorter hours of work when the 
temperature is high, cessation of work at early symp- 
toms of heat exhaustion, measures for prevention or 
rapid chilling such as the avoidance of chilling drafts 
and replacement of wet clothes with dry ones before 
going out into the colder air, and the proper types of 
clothing. Exposure to hot environments may be pre- 
vented, where possible, by general or local ventilation, 
air-conditioning, air movement, and measures for pre- 
venting the absorption of excessive radiant heat. 


iy tracts of Radiant Energy Ultra-violet, Visible and 
Infra-Red Radiation: 

A. Effects of Ultra-Violet and Infra-Red Radiation. 

Exposure of industrial workers to excessive ultra- 
violet, infra-red and very intense visible radiation, 
such as from welding arcs, etc., may cause temporary 
or possible permanent damage to the eyes. Since the 
ultra-violet radiation is absorbed chiefly by the con- 
junctiva and cornea, conjunctivitis is the character- 
istic reaction. If the exposure is sufficiently severe the 
cornea may also be invo.ved with ulceration in ex- 
treme cases. Infra-red radiation reaches the retina 
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and may produce scotoma of the retina as well as 
other heat effects in the eye. Infra-red and ultra- 
violet radiation are probably factors in the production 
of cataract under certain conditions. When absorbed 
by the skin, ultra-violet radiation causes inflammatory 
reactions (sunburn) and, if very intense, ulceration 
of the skin. It is believed that prolonged exposure to 
intense ultra-violet radiation may eventually lead to 
skin cancer. The heating effects of excessive infra-red 
radiation have been discussed in the previous section. 
Protection against harmful radiation consists in gog- 
gles, which filter out the harmful rays, helmets and 
protective clothing. Standards for protective goggles 
have been set by the U. S. Bureau of Standards. 

B. Radiation in the Visible Range—Illumination: 

Radiant energy in the visible range (illumination) 
is an important factor in industry. Too low illumina- 
tion causes a lowering of visual acuity and speed of 
vision, and eye fatigue, thus leading to a loss in effi- 
ciency and accuracy, and possibly causing a factor in 
accidents where vision is involved. Glaring lights and 
reflected glare interfere with vision, and are dis- 
tracting and annoying to the workers. Very low illumi- 
nation may also have a depressing effect psychologi- 
cally. Proper illumination consists in sufficient light 
without glare and shadows, and without great con- 
trasts between the field of vision and the surround- 
ings. In general it can be said that for work equivalent 
to ordinary reading of black print on white back- 
ground the illumination should be about 15 foot- 
candles. Higher illumination intensities are required 
for more detailed eye work or when the color con- 
trast between the object and the background is not as 
good as in ordinary printing. Somewhat lIcwer illumi- 
nation may be used when close eye work is not in- 
volved. Recommended levels of illumination have been 
published by the Illuminating Engineering Society. 
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Hydrogen Fluoride Exposure 


—Prevention, in the Operation of HF Alkylation Plants— 


ROY BENSON, 
Safety Engineer, Universal Oil Products Company, 
Chicago 


HE demand of our flying forces for a superior fuel 

having exceptional power for short-run takeoffs 
and for long-range bombing has proved a stimulus to 
the use of new tools—called catalysts—by the refining 
industry. 

These new tools present new problems to the safety 
engineer. 

Anhydrous hydrogen fluoride (HF), a catalyst 
widely employed in the production of alkylate, is a 
major component of 100-octane aviation fuel. It is a 
colorless liquid which boils at 66.7° F. When exposed 
to the atmosphere, it fumes or vaporizes strongly; and, 
because of its high affinity for water, it readily com- 
bines with the moisture of the air. The acid vapor thus 
formed looks very much like steam. Its presence in the 
atmosphere can be readily detected by its strong, 
pungent odor and irritant property. 

Like high-temperature oil or vapor, HF is harmless 
when kept within the confines of the processing equip- 
ment. Oil or vapor at high temperature causes a ther- 
mal burn on anyone exposed to it, while HF produces 
a chemical burn. New measures, therefore, must be 
adopted and rigidly enforced to protect the personnel 
of plants employing HF. Methods of first aid and of 
medical treatment must be learned in order to care 
for injuries incurred through the failure to observe 
or to enforce the rules and regulations that govern 
the safe use and handling of this acid. Reliance must 
be placed upon the designer to provide the best avail- 
able equipment for the HF alkylation plant and to 
incorporate features which will minimize accidental 
discharge of acid to the atmosphere. The operating 
management must be thoroughly impressed with the 
toxic and corrosive nature of hydrogen fluoride to the 
extent that the safety engineer will be given a free 
hand in providing the necessary protective equipment, 
first-aid supplies, instructional data, and authority to 
demand and enforce adherence to all rules and regula- 
tions for safety. Plant supervisors must be 100% co- 
operative with the safety department and, in fact, 
should bear the responsibility for the safe operation 
of the plant. The insidiousness of HF permits of no 
relaxation of intelligent supervision. Safe performance 
on the part of the operators, maintenance men, and 
others employed on the HF plant is essential; it will 
be obtained if they are adequately informed regarding 
the nature of HF and the proper manner of handling 
it. 

There should then be no need for cajoling or coerc- 
ing to obtain compliance with rules and regulations 
for safety. 

The subject of safety in the alkylation plant may be 
considered from the following angles: 

1. Meaures incorporated in the plant design. 

2. Protective devices auxiliary to the design. 

3. Protective wearing apparel. 
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4. First-aid treatment of HF injuries. 

5. Medical treatment of HF injuries. 

6. Physical examinations of HF plant workers. 

7. Some general precautions. 

Many problems confronted the engineers in designing 
an HF alkylation plant. But regardless of assurances 
that the acid will stay in the processing equipment, 
the safety man must be wary, for the human element 
factor cannot be overlooked. The designers, likewise, 
have adopted this attitude. Provisions, therefore, have 
been incorporated in the design to minimize the 
hazard of any accidental release of acid into the atmos- 
phere. 

An exhauster system is provided with connections 
to all parts of the acid section of the plant where pre- 
dictions might indicate the presence of acid on opening 
or disconnecting for adjustments, repairs, replace- 
ments, or sampling. This system also permits the re- 
moval of HF vapors from vessels and piping during 
shut-down for cleansing and inspection. HF is par- 
ticularly adaptable to removal by evacuation, because 
of its relatively low boiling point. 

The exhauster system discharges to a caustic wash 
tower for neutralization of HF vapors before release 
to the atmosphere. The exhaust release is located away 
from the plant area, so that in case of failure of the 
caustic system the hazard to persons in the plant area 
will be minimized. 

Quick neutralization and disposal are necessary 
when there are accidental spills of acid in the plant 
area caused by failure to evacuate properly, by failure 
of the seals on pumps, contactors, or valves, by rup- 
ture of lines or vessels, or by any other untoward in- 
cident. For this purpose, the acid-carrying equipment 
is located in a pit containing a two-foot depth of lime- 
stone, with the pit wall extending about 18 inches 
above the base level to serve as a retaining wall. This 
wall or curb serves also as a boundary for the re- 
stricted acid area. The limestone neutralizes the acid 
which it contacts so that its spread to the surrounding 
area is avoided; and contamination by seepage of water 
through the soil is prevented, as well as corrosion of 
underground piping and foundation work. 

Limestone that has reacted with the acid is removed, 
and new limestone is laid down after the area is thor- 
oughly washed with water. The spent limestone is de- 
posited in an isolated location away from any process- 
ing equipment, where it is allowed to hydrolyze slowly. 

An auxiliary limestone pit is provided outside the 
acid area into which water and/or acid following 
major spills may drain from the acid area pit for 
further treatment. 

An acid area pit which does not contain limestone 
may also be used. In this case water washing is done 
immediately following the spills; and dilute acid solu- 
tion is then neutralized in an auxiliary pit containing 
limewater, and the acid is precipitated out. The pre- 
cipitate is subsequently removed and buried, the liquid 
being discharged through the sewer after it becomes 
neutral. (See Fig. 1.) 

Disposal of spent acid should receive continued at- 
tention so as to avoid contamination of drinking water 
and pollution of rivers and streams. 
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SHOWER HOUSE 
AIR LINE AROUND ACID AREA 


AIR CONNECTIONS 
EVERY 80 FEET 


CONCRETE PIT CURB 
Fig. 2. 
Sketch of HF Alkylation Contactor Section Showing Shower 
House and Emergency Air Lines 


The possibility of accidental discharge of acid pre- 
sents a hazard to the personnel. For the prevention 
of injury to those exposed to acid contact by accidental 
discharges, emergency shower and first-aid booths 
must be provided in order that immediate first-aid 
measures can be taken. The showers should be oper- 
ated by treadles so that both hands may be free for 
removal of clothing. Warm water should be available 
in winter weather to avoid sudden shock, which may 
aggravate a similar condition caused by the acid burn 
itself. The booths should contain bubbler fountains 
for effective flushing in the treatment of eye injuries. 
They should also be equipped with the necessary first- 
aid medicaments and other supplies which will be 
discussed later. 

In order that exposure may be minimized when 
work must be performed at or near leaks of acid, port- 
able air movers are helpful to create a windward side 
when the atmosphere would otherwise be still. Obvi- 
ously workmen should always station themselves on 
the windward side to avoid blow of acid toward them- 
selves. 

Compressed air may be used in lieu of portable 
air movers, provided sufficient capacity and properly 
designed nozzles are available. 

For rescue work or other duties in an atmosphere 
that is heavily laden with HF vapors, a complete cov- 
erage, air-supplied suit is necessary. For the air sup- 
ply the acid area should be encircled with an air line 
with quick attachment hose connections spaced at 
close intervals. (See Fig. 2.) A complete description 
of this suit, which has been specially designed for use 
in connection with emergency operations on the HF 
plant, will be given later. 

Burns resulting from the handling of tools that have 
been used where acid may have contacted them are 
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avoided by placing receptacles containing sodium bi- 
carbonate at locations convenient for neutralization 
and removal of any acid film. All tools must be doused 
in the solution promptly after use and before they are 
returned to the toolroom. This precaution is a protec- 
tion primarily to those who may use or handle tools 
after they have been taken from the acid area where 
workmen would normally wear acid-proof gloves. 

The pit wall mentioned previously constitutes the 
boundary around what may be termed a restricted 
area. This wall should be painted a distinctive color, 
preferably red, and plainly marked at fairly close in- 
tervals with signs reading “Restricted Area—Do Not 
Enter Without Permission.” Delegated persons should 
be granted the authority of giving this permission. 
The requirement of permission, of course, need not 
apply to operators regularly assigned to the HF alky- 
lation plant, but it should apply to all others, including 
maintenance and repair workers. Those granting per- 
mission should learn the purpose of each request and 
then stipulate the type of protective apparel which 
must be worn. Supervisors and operators should watch 
the workers in the area, and report any infractions of 
rules pertaining to the wearing of protective apparel 
and the performance of duty. 

Various types of jobs in the acid area requiring 
specific protective wearing apparel may be classified 
as follows: 

A. Routine operations. 

B. Plant alterations. 

C. Maintenance. 

D. Emergency or hazardous work. 

Protective apparel recommended for the various 
classes of work is as follows: 


Class A 


(Class A clothing, which consists of neoprene-soled 

work shoes, a rubber cap, a wide-angle face shield, 
and neoprene gauntlet gloves, is worn only when 
making a visual observation of the plant under normal 
conditions. (See Fig. 3.) Any person entering the acid 
area must wear this equipment; his gloves must be on 
and his face shield down when he crosses the re- 
stricted-area boundary line. The shoes protect his feet 
against acid that may have condensed on the ground 
or on the stairways, platforms, and runways. The cap 
offers protection against acid dropping from above. 
The gloves are extremely essential, because any sur- 
face touched may have an acid film; or in performance 
of various duties there may be slight discharges of 
acid vapor, which may come into contact with the 
unprotected hands by way of tools and other objects 
that may be handled. The wide-angle feature of the 
face shield is a protection also to the ears. 
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Class Clothing 


Class B 
y= changes are to be made in plant operation, 
Class B clothing should be worn. This clothing 
includes a rubber or neoprene acid-proof coat, together 
with the Class A apparel mentioned above; i.e., neo- 
prene-soled work shoes, rubber cap, face shield, and 
neoprene gauntlet gloves. The purpose of the coat is 
to provide protection for the arms and body of the 
workman. (See Fig. 4.) The possibility of pump and 
packing failures, for instance, when making adjust- 
ments to operating conditions prompts this recom- 
mendation for additional protection. 


Class C 

LOTHING of this classification is recommended 

whenever acid equipment is to be opened up for 
inspection or repair. Rubber boots and neoprene acid- 
proof garments, which include a coat, overalls, gaunt- 
let gloves, and a hood, are worn. Rubber apparel may 
be substituted if neoprene is not available. Class C 
clothing protects the wearer against the discharge 
of acid or acid vapor which may not have been pre- 
viously drained or evacuated from the inside surface 
of the equipment. (See Fig. 5.) 


Class D 
Ta class of protective apparel has been specifically 
designed for work in acid vapor atmospheres where 
complete protection might be needed, as in the case of 
repairing an extremely large leak, or of working where 
the concentration is higher than that which could be 
handled by a cannister mask. The clothing consists of 
a neoprene coverall suit provided with the novel fea- 
ture of admitting a compressed fresh-air supply to 
the body as well as the headpiece. (See Figs. 6 and 7.) 
Through the admission of air to the body portion, the 
wearer is enabled to move about in comfort; in addi- 
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tion, the air prevents acid vapor from entering the 
suit because of the air passing out. The constant rush 
of air blowing out around the neck and other openings 
makes it possible for the wearer to work safely in 
any concentration of acid vapor-air mixtures. This 
feature also is a safeguard in case the suit is torn; 
the vapors in this instance as well could not enter. 

The air supply for this suit is taken off the air line 
referred to previously as having been installed for 
that purpose. Operators and others should be required 
to practice donning the suit so that there will be no 
loss of time when an occasion arises when the suit 
should be used. The alkylation plant should be pro- 
vided with a large and a small suit, and both suits 
should be readily available at all times and regularly 
examined for condition. 

Safety apparel should be thoroughly washed with 
water before it is laid away. A suit can be conveniently 
washed before the wearer takes it off. 

Although plant design, protective equipment, and 
supervision are excellent, accidents may occur; con- 
sequently the treatment of casualties has been care- 
fully studied, and facilities for rendering such treat- 
ment have been provided. 

Prompt action is of the greatest importance for 
successful treatment. For example, when acid has come 
into contact with the skin, the area affected should be 
immediately flushed with water for at least ten min- 
utes. The burning sensation of extremely low concen- 
trations may not become apparent for some time after 
contact, particularly if the acid has touched the tough 
thick skin of the hands or feet; therefore, the area 
should be washed even though there is only a suspicion 
of an acid contact. High concentrations of acid pene- 
trate the skin rapidly and produce a stinging sensa- 
tion almost immediately. The warning is sufficient to 
cause the worker to lose no time in starting first-aid 
treatment. A delayed-action burn may cause a pain- 
ful, deep-seated injury that requires medical aid; 
therefore, splashes of all kinds should be treated for 
acid burns. 

The following first-aid treatment is recommended: 

1. Flush well with water for at least 10 minutes. 

2. Apply, with cotton, a 10% solution of ammonia 
(10% of 28% aqueous ammonia solution), and rinse 
with water. Do not use household ammonia unless 
none other is available. It is preferable to use a sterile 
solution made by a pharmacist in accordance with the 
U.S.P. 

3. Rub well into the affected area the special mag- 
nesium oxide-glycerin HF burn salve which should be 
on hand in the first-aid and emergency booths. Blisters, 
if any, should be opened with a sterile instrument by 
a competent person. 
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With most acids, merely washing with plenty of 
water and neutralizing, if done quickly enough, are 
sufficient to stop their action. HF, however, has a 
double action on the skin: first, there is the acid, which 
must be neutralized; second, there is the fluorine ion, 
which must be precipitated. Therefore, it is necessary 
not only to wash the area thoroughly and apply am- 
monia, but also to use magnesium or calcium in a form 
such that it will precipitate the fluorine ion. If there is 
delay in treatment, or neglect, HF penetrates deeply 
into the tissues and causes deep-seated burns, which 
have been compared by one authority to those pro- 
duced by high-voltage electricity. Blisters are opened 
so that the salve will reach the acid underneath and 
stop its action quicker. If the acid has penetrated into 
the tissue, the magnesium oxide paste applications 
will not be sufficient to prevent a bad burn, and it will 
be necessary to obtain medical aid for the injection of 
10% calcium gluconate or 20% magnesium sulfate by 
hypodermic around and under the affected area. This 
application will form a calcium or magnesium barrier 
around the burn and prevent further destruction. 

Some of the most painful burns experienced have 
been under the fingernails. Some physiologists believe 
that the acid penetrates the nail itself, and when under 
the nail, starts its destruction of tissue in a particu- 
larly tender spot. If the calcium gluconate or mag- 
nesium sulfate can be injected through the nail or 
around it, the pain may be alleviated. 

The above treatment is not the only one advocated 
by manufacturers of hydrogen fluoride. A number of 
authorities favor prolonged washing with water to 
draw the acid from the tissue by osmotic action. One 
worker with HF recommends prolonged washing fol- 
lowed by ice-cold alcohol immersion. Even the most 
painful burn can be rendered almost painless by hold- 
ing the affected part in ice-water; but when it is with- 
drawn from the ice-water, the pain may commence 
again. 

It is almost impossible for anyone consciously to 
inhale enough hydrogen fluoride to harm himself 
seriously; the acid gas is too pungent for voluntary 
inhalation. A study of the available literature on this 
subject showed only one case of a fatality from HF 
inhalation. The possibility of being rendered uncon- 
scious and becoming injured appears to exist only if 
a man is trapped where gases are suddenly released. 
Should this occur, the following procedure is recom- 
mended: 

1. Remove the patient to fresh air, free from drafts. 

2. Treat skin burns by the prescribed treatment. 

3. Make patient rest. 

4. Reassure the patient and discourage him from 
coughing. Cough syrup should be provided in each 
shower house. 

5. Apply artificial respiration if necessary. 

6. Keep the patient warm, because he will be suf- 
fering from shock. 

7. Call the doctor on all inhalation cases. 

Eye injuries among workers handling HF have been 
rare; strict adherence to eye protection is apparently 
the reason. Nevertheless, bubbler fountains should be 
instalied in each shower house for flushing and wash- 
ing the eyes in case of injury. Bottles containing a 
saline solution should also be available for neutraliza- 
tion. Beyond the administering of water and saline 
solution medical aid should be sought. 

In view of the heretofore limited use of hydrogen 
fluoride and consequent lack of knowledge or wide- 
spread information regarding the treatment of HF 
casualties, a booklet on the subject was prepared by 
Dr. Anton J. Carlson, noted physiologist of the Uni- 
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versity of Chicago, for distribution to medical men 
located in the vicinities of the HF alkylation plants. 
Copies of this booklet, “Treatment of Hydrofluoric 
Acid Casualties,” may be secured from the Universal 
Oil Products Company. Managements of plants have 
been requested to place the booklet in the hands of 
their industrial doctors and nurses. 

Whenever the subject of fluorine or fluorine com- 
pounds is mentioned, the work of Roholm on cryolite 
workers in Denmark comes to the fore. Roholm found 
that these men who inhaled fluorine-bearing dusts 
over a period of many years incurred what he called 
“fluorosis.” After years of work the men became 
slightly stooped, and their backs stiffened. X-ray ex- 
aminations disclosed that their backbones and pelvic 
bones had increased in size, and posthumous examina- 
tions showed a surplus of fluorine. 

When hydrogen fluoride was proposed as a catalyst, 
the records of workers in plants where this material 
was made were investigated for evidence of fluorosis. 
One of the plants had been taking x-rays of its men 
every year, but had found no cases of fluorosis. 
Another plant which had been making HF for over 
10 years had all of its men x-rayed, but none had any 
evidence of fluorosis. One HF manufacturer had been 
giving his men physical check-ups for more than five 
years but had never been able to detect any sign of 
the disease. 

The men working in alkylation plants have even less 
chance of contacting fluorine than those in the acid- 
manufacturing plants, as the alkylation equipment is 
all outside while the hydrofluoric acid retorts are all 
inside. However, our men are always examined before 
they are assigned to HF alkylation plant operation. 
If there are any abnormal bone or joint conditions, the 
men are eliminated from further consideration. X-ray 
examinations will be repeated annually for confirma- 
tion of our present belief that a worker in normally 
good health, when assigned to HF alkylation plant 
operation, need have nothing to fear regarding any 
ill effects as a result of this employment. 

In addition to the x-ray tests we advise pre-employ- 
ment analysis of the urine for fluorine content. From 
work done by Machle and Largent, of Kettering In- 
stitute in Cincinnati, it has been established that the 
fluorine content of the urine is an indication of the 
fluorine intake of the individual. If the normal con- 
tent is known, then a check analysis every six months 
wil] show any amount absorbed. Arrangements have 
been made with Kettering Institute to analyze the 
samples. We believe that these tests will prove to HF 
alkylation plant personnel that there is no fluorine 
intake as a consequence of their employment. 

For the purpose of detecting leaks which may cause 
contamination of cooling water with HF, a pH re- 
corder is employed on the water outlet from the plant. 
The leakage of acid into the water system, or vice 
versa, would present a serious problem of corrosion. 
Contamination of water in streams or rivers into 
which waste water from the plant is discharged might 
cause complaints on the part of public health agencies 
and fish and game authorities. Only through careless- 
ness and lack of attention, however, would this 
eventuality arise. 

Spent bauxite from the bauxite treaters, contam- 
inated limestone from the neutralizing pit, precipi- 
tated calcium fluoride, or waste materials which 
cannot be easily and completely decontaminated must 
be disposed of in a safe manner and in a place where 
they will not constitute either a hazard or a nuisance. 
These materials should be dumped into a pit over the 
bottom of which has been placed a layer of lime. Lime 
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should also be spread on top of the dumped material 
so that any free fluorine remaining in it will be con- 
verted to stable calcium fluoride. Flammable materials 
which may contain HF should be burned. 

Identification of all piping in which there is or may 
be hydrogen fluoride should be in accordance with the 
color scheme of the A.S.A. Code. This Code stipulates 
yellow as the color for hazardous materials. Lines 
containing other materials are to be painted in accord- 
ance with the respective colors specified. 

Acid spills on floors, stairways, and platforms 
should be immedistely neutralized with soda ash. 
Small pans containing this chemical should be pro- 
vided to catch drippings. 

All equipment which has been in acid service should 
be thoroughly neutralized before it is turned over to 
shop or warehouse, or placed elsewhere for subsequent 
disposal where it may be handled with the bare hands. 
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A strong soda ash solution is recommended as a neu- 
tralizer. Shop repair and maintenance men, warehouse 
men, and others should be warned of the danger of HF 
so that they will be on the alert for any indication 
of acid. 

Traffic through the acid area should be confined to 
the men whose duties require it. All others should walk 
around the area. 

Whenever. possible, workmen should station them- 
selves on the windward side when making valve ad- 
justments, taking up packing on pumps, lubricating 
cocks, or tightening flanges. In case of serious leaks 
requiring exit from the immediate area, workmen 
should retreat in the windward direction. 

There should be no relaxation in compliance with 
rules and regulations pertaining to the use and han- 
dling of hydrogen fluoride. Strict supervision must 
be in force at all times. 


American Industrial Hygiene Association 
News of Local Sections 


Metropolitan New York Section 
subject “Mechanism and Pro- 
cedure of Setting up Industrial 
Standards for Toxic Substances” was 
discussed by MR. FRANK LOW, Techni- 
cal Department, Westvaco Chlorine 
Products Corp., New York, member 
of the American Standards Associa- 
tion Committee for developing such 
standards, at the meeting held October 
20, 1943. MR. LOW pointed out that a 
true standard must be the consensus 
of experience, knowledge and informa- 
tion concerning what is indispensible 
for the protection of human life—in so 
far as application to prevention of 
injury is concerned. There are several 
standards-making bodies; (1) gov- 
ernmental agencies; (2) industrial 
trade associations; (3) plant methods; 
(4) the National Safety Council; (5) 
the National Fire Protection Associa- 
tion; (6) the American Standards 
Association. The general purpose and 
intention of the American Standards 
Association was detailed, and its oper- 
ation through committees representing 
a cross-section of the interests in- 
volved was described. The history of 
the carbon tetrachloride code was used 
as an illustration of the procedure 
leading to the establishment of uni- 
formity in standards throughout the 
country. Mr. Low noted the several 
advantages of adhering to standards 
adopted by the American Standards 
Association. 

At the meeting on November 17, 
1943, this section heard MAJOR E. W. 
PROBST, M.C., Surgeon, Station Hos- 
pital, Office of the Surgeon, Picatinny 
Arsenal, Dover, New Jersey, discuss 
“Industrial Hygiene Problems at an 
Army-Operated Arsenal.” MAJOR 
PROBST told not only of the problems 
which are presented at such an es- 
tablishment but also the methods 
which are being utilized to keep them 
under control. 


Chicago Section 

A’ THE meeting held October 28, 
1948, the subjects “Program for 

Control of Benzol Poisoning” and 

“Prevention of Excessive Exposure to 


Hydrogen Fluoride in HF Alkylation” 
were presented. Under the former 
subject, DR. R. M. WATROUS, Plant 
Physician, Abbott Laboratories, North 
Chicago, Illinois, outlined a program 
for a light chemical plant, and DR. 
HAROLD H. STEINBERG, Physician in 
Charge, Medical Department, Peoples 
Gas Light & Coke Company, and In- 
dustrial Physician, International Har- 
vester Company, Chicago, outlined a 
program for coke by-products produc- 
tion. Both of these men spoke from 
practical experience in the conception 
and conduct of an effective program 
for the prevention of poisoning where 
quantities of benzol are used cr pro- 
duced. The first of these papers has 
been published (See INDUSTRIAL 
MEDICINE, November, 1943). 

Hydrogen fluoride has found its 
way into industrial operations in con- 
nection with a number of diverse 
processes—in aluminum metallurgy, 
in the coated rods of electric welders, 
and now in the petroleum industry. 
This latter industry is taking effective 
steps to assure, so far as possible, that 
its operators may avoid both the 
severe burns characteristic of hydro- 
gen fluoride and also the possibility 
of systemic poisoning from prolonged 
exposure to it, as was ably described 
by ROY BENSON, Safety Engineer, Re- 
search & Development Laboratories, 
Universal Oil Products Co., Riverside, 
Illinois. MR. BENSON’S talk was illus- 
trated by flow sheets showing the 
process and photographs of the sev- 
eral degrees of protective clothing 
used by the workers in these opera- 
tions depending upon the extent of 
the hazard presented by the various 
operations. Mr. Benson’s paper is 
published in this issue. 

Electric arc welding was the sub- 
ject covered at the December 2, 1943 
meeting. DR. 0. A. SANDER, Milwaukee, 
Wisconsin, gave his data on “Further 
Observation on Lung Changes in Elec- 
tric Are Welders.” The engineering 
aspects of the subject were then cov- 
ered. MR. E. A. WIBERG and MR. JAMES 
A. UMBARGER, Chief Engineer and 
Chief Electrician, respectively, of 


go, discussed control of welding fume 
in industrial operations by means of 
a flexible duct system; MR. ROY M. 
MOFFITT, of the Roy M. Moffitt Com- 
pany, Chicago, by means of a venti- 
lated table; and WARREN A. COOK, 
Director, Division of Industrial Hy- 
giene and Engineering Research, 
Zurich Insurance Companies, Chicago, 
by means of overhead hoods. 


Michigan Section 

HE Michigan Industrial Hygiene 

Society at its meeting on October 
27, 1943, heard DR. FRANK F. TALLMAN, 
Director of Mental Hygiene, State 
Hospital Commission, Lansing, Michi- 
gan, speak on “Industrial Mental 
Health.” DR. TALLMAN presented the 
subject from the industrial personnel 
rather than from the purely medical 
point of view. The problem of in- 
dividual productivity and absenteeism 
is of great importance at the present 
time. Some of the causes of under 
production are not easily determined, 
and it is believed that the mental 
attitude of the individual worker may 
be a factor. Practical phases of this 
subject were brought out by DR. TALL- 
MAN. 

On December 8, 1943, DR. JOSEPH 
LO-PRESTI, Assistant Surgeon (R), 
U.S. Public Health Service, on assign- 
ment to the National Society for the 
Prevention of Blindness, New York 
City, addressed the Section on “Vision 
in Wartime Industry.” 

DR. PARKER HEATH, of Detroit, dis- 
cussed DR. LO-PRESTI’S talk. Now, more 
than ever before, DR. LO-PRESTI point- 
ed out, conservation of eyesight, cor- 
rection of visual defects and adequate 
illumination must be recognized as 
important factors in industrial health 
maintenance programs. 


Pittsburgh Section 

N INFORMAL round table discussion 
4 4 was held by the Pittsburgh Sec- 
tion on November 11, 1943, following 
the Annual Meeting of the Industrial 
Hygiene Foundation of America. Of 
the 50 men attending this session, 
about 30 were out-of-town guests 
many of whom were authorities in 
their respective fields of industrial 
hygiene. DR. CARLETON E. BROWN, of 
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the U. S. Bureau of Mines, served as 
Chairman. After posing a number of 
questions on various phases of indus- 
trial hygiene, DR. BROWN turned the 
meeting over to general discussion. 
Among the most interesting of the 
items covered was the matter of sili- 
cosis and combined silica. There have 
been a number of publications recently 
pointing to the development of dis- 
abling lung disease due to dust of 
such materials as tremolite talc. DR. 
LEROY U. GARDNER, Director of the 
Saranac Laboratories, Saranac Lake, 
New York, stated that the mines in 
which tremolite tale was being ob- 
tained in Upper New York State con- 
tained, in certain areas of the work- 
ings, up to 20% quartz. Consequently 
he attributed the disabling lung dis- 
ease ascribed to tremolite tale dust 
as actually being the result of the 
quartz content of the rock. In North 
Carolina also publications have point- 
ed to the development of disabling 
lung conditions as a result of inhala- 
tion of combined silica from operations 
containing no quartz or other free 
silica. The lungs from one man who 
succumbed to the effect of such dust 
were referred to the Saranac Labora- 
tories, where x-ray diffraction deter- 
minations of the ash from the lungs 
showed the presence of appreciable 
percentages of quartz. DR. GARDNER 
stated that evidence so far available 
indicates that, where a disabling lung 
condition is alleged to result from ex- 
posures to dust (other than asbestos) 
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and actual industrial lead exposures. 
The relative advantages of reporting 
results in terms of gammas per liter 
and of gammas per hourly excretion 
were discussed. This informal meet- 
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ing was such a great success that it 
was the hope of all who attended that 
such an informal round-table meeting 
might be repeated on other occasions 
where industrial hygienists convene. 


—Continued from page 98. 

informed on the need for, or pro- 
vision of, medical,’ hospital, or re- 
lated services and benefits.” But 
what’s the difference, in propa- 
ganda? What price “truth,” when 
something is being slipped over?... 


O* THE constructive side, as to this 
comment, is the fine work the of- 
ficial industrial hygiene agencies are 
doing. Their record, like industry’s, is 
one to be proud of, and no small part 
of their ability to make that record is 
due to their faculty for understanding 
the problems of those they are trying 
to help and cooperating in the methods 
and means of solution. They express 


an objective grasp of subjective fac- 
tors and limitations which is admira- 
ble to say the least. Together with © 
their fellows in industry, they are put- 
ting the techniques of prevention on a 
basis which is a fortuitous compound 
of science and humanism. How they © 
come by these qualities is beside the © 
point: the essential thing is that they © 
possess them—perhaps in some mea- 
sure as a result of professional train- 
ing. . 
HAFFEY, New Jersey’s Health Director, 
advises of a vacancy for an industrial ~ 
hygiene toxicologist in that state’s in- — 
dustrial hygiene service. Inquiries 
should be addressed to DR. MAHAFFEY, 
State Department of Health, Trenton7. 


- INCIDENTALLY DR. J. LYNN MA- © 


USED EFFECTIVELY IN THE TREATMENT OF 


Wounds, Burns, Ulcers, especially of the Leg, Intertrigo, 
Eczema, Tropical Ulcer, also in the Care of Infants 


which contains only combined silica 
and no free silica, there is either an 
unsuspected presence of free silica in 
the dust, the victim has had a previous 
undisclosed exposure to free silica 
dust, or there has been inadequate 
interpretation of the x-ray. 

As a constructive contribution to 
the matter of absolute particle size 
of dust in air, which has been a mat- 
ter of much discussion and some 
controversy over the past several 
years, DR. DUDLEY A. IRWIN, Medical 
Director, Aluminum Company of 
America, disclosed some interesting 
findings on dust sizes as observed un- 
der the electron microscope at a 
primary magnification of 25,000 diam- 
eters. He stated that dust as collected’ 
from the air was in the great propor- 
tion less than 0.5 micron in diameter. 
It was pointed out that new informa- 
tion on dust available through the 
electron microscope may result in new 
standards for safe dust exposures. 

Many other subjects of vital inter- 
est to the industrial hygienist were 
discussed during the evening, such as 
the relative value of lead in urine 
as a measure of exposure. MR. E. C. 
BARNES, Director of the Industrial Hy- 
giene Technical Services of the West- 
inghouse Electric & Manufacturing 

' Company, of East Pittsburgh, Penn- 
sylvania, and JOHN B. LITTLEFIELD, 
Director of the Industrial Hygiene 
Laboratories of the American Brake 
Shoe Company, Chicago, have been 
making numbers of such analyses and 
have found close correlation between 
the results of urine and lead content 


Desitin Ointment contains Cod-Liver Oil, Zinc Oxide, Petro- 
latum, Lanum and Talcum. The Cod-Liver Oil, subjected to 
a special treatment which produces stabilization of the Vita- 
mins A and D and of the unsaturated fatty acids, forms the 
active constituent of the Desitin Preparations. The first among 
cod-liver oil products to possess unlimited keeping qualities, 
Desitin, in its various combinations, has rapidly gained promi- 
nence in all parts of the globe. 


Desitin Ointment is absolutely non-irritant; it acts as an 
antiphlogistic, allays pain and itching; it stimulates granula- 
tion, favors epithelialisation and smooth cicatrisation. Under 
a Desitin dressing, necrotic tissue is quickly cast off; the 
dressing does not adhere to the wound and may therefore 
be changed without causing pain and without interfering with 
granulations already formed; it is not liquefied by the heat 
of the body nor in any way decomposed by wound secretions, 
urine, exudation or excrements. 


DESITIN POWDER 


Indications: Minor Burns, Exanthema, Der- 
matitis, Care of Infants, Care of the Feet, 
Massage and Sport purposes. 


Desitin Powder is saturated with cod-liver 
oil and does not therefore deprive the skin 
of its natural fat as dusting powders common- 
ly do. Desitin Powder contains Cod-Liver Oil, 
(with the maximum amounts of Vitamins 
and unsaturated fatty acids) Zinc Oxide and 
Talcum. 


Professional literature and samples for Phy- 
sicians’ trial will be gladly sent upon request. 
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